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(57) Abstract: Cyanopyrrolidine derivatives repre- 
sented by the general formula (1) or pharmaceutically 
acceptable salts thereof: (1) wherein R 1 is halogeno, 
hydroxyl, or the like, and R 2 is hydrogen, halogeno, or 
the like, or alternatively R 1 and R 2 are united to form 
oxo, hydroxyimino, or the like; R 3 and R 4 are each 
( 1 ) hydrogen, halogeno, or the like, or alternatively R 3 and 

R 4 are united to form oxo, hydroxyimino, or the like; 
X is oxygen or sulfur; Y is CR 3 R 6 - (wherein R 3 and 
R 6 are each independently hydrogen, halogeno, or the 
like) or CR^-CR'R 10 - (wherein R 7 , R s , R 9 , and R 10 
are each independently hydrogen, halogeno, or the like, 
or alternatively R 7 and R 9 together with the carbon atoms adjacent thereto form C M cycloalkyl or the like); and Z is hydrogen, C M0 
alkyl, or the like, or alternatively Y and Z together with the nitrogen atom adjacent thereto form cyclic C 2 .io amino or the like. 
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CN * 



[5£*\ R'ftAnyyl^, I, R 2 ft zR HI J© * . 

8 JSt R 4 365 - ft ic o -C * * y , t Kn*W$/£te*rJgriiL, 

YliSfc-CR'R 6 - (5£*, R e & R 4 tt ^ - Xte M o T * 3t I£ 
^wttS-CR'R'-CR'R 1 '- R \ R \ R 9 X R 1 0 1^ 

mm-t z&mm* t fc o x , &m&s ~~ s * a ta'*>* 

Z tt;MIJR-*:*r4J**ft l~l Oor;^;HI^*ti\ X Y 
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mm 

5 ms»* 

v^rwi^y—e i v (dppiv) &N*»e> 2#e \z?u u >x«t 

10 DPPIV tNHfc ff*&HlK<filfc «*HMIT^I9, ££2f 

*5fi> DPPIV &?)Vti3>m^7^ F - 1 <HM) ©fiWfc«V>W3Zli:# 
K&jWcStlfc. ^£D> DPPIV GLP-1 ONSjaiHis-AlaO^^HftDH* 
il<h£«i;D GLP-1 S^RS-ftf* £ tfet, ■*©*8H£ffcfc# GLP-1 

GLP-1 ©&SfWBfct/T, *tt*60-f>:*U>*HM©ifW8* 

s-^ffi, m&mMftm&tobftiiKz. i^ot, dppiv *m*-r5«it», g 

teR4lW5ut*S»6tlT^5. L/fc**oT, DPPIV OlfH 

25 AK©^0©i^^^^^ffi^^^Q> ]«V> DPPIV Mftte, £&©!& 
Mie*©J£*CBiiJ£*iW£. Ifc^oT, DPPIV ©B&^fct -2&*S;fttfa 

^n^T> DPPIV ESft^fctbTtt, t!DU5?>©2tt*fJ>T«l*nfc 
ft&m a Med. Chem. 37, 3969-3976, 1994) > #$**e«fc£*lfc<&&« (Biochem 
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istry 32; 8723-8731, 1993) fc&Wtt&ftW*. fcfoU$»©24fo&*S'7 
/mnW&ZtlfcfcG® (Arch. BiocheE biophys. 323, 148-152, 1995 ; Bioorg. Me 
d. CheELett. 6, 1163-1166, 1996 ; Biochemistry 38, 11597-11603, 1999) 

5 «M(DH^. 

io y k o u p^mmmmtut dppiv a«sttft*rr a - 1 £ urn u 

Tft:fol3#fg91®l^£K:£5^ *»8§tt» S (1) 



R 3 RlKR 4 ^n-?n7K^M^ AD^>If, TK^S, JK*Rl~5®7;|, 
25 3*->*Xtti«HR 1~5 07;WH6*w-T*, XteR 3 Rtf R 4 #Ht£fcfto 

1~5©7J1/*'Jt>SWU 

Y&5£-CR S R 6 -[5S;<K R 6 RtfR 6 ttM-XJ4*fcoT#*IK^ ; Any 
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snrt>j;vi7x-;i^iv -fs*vu;wfc -r>Hu^at, -nhr 11 (a+R 

NHR 12 {^R 12 }t?mW^X\t- (CH 2 ) ,,,-R 13 (*C+mW3»l~5 

10 s-o^ogTKmsnT&ckv^iiigci-i 0©7;WS;fl<»An 
£^8im&2~~l 0©7;Kr:r;i/*T&3]£^T#\ 

X«5S;-CR 7 R 8 -CR 9 R 10 - (5£*. R\ R 8 , R 9 M*R 10 teiSi--7jaS 
15 ^ot^g? ; AD^>If ; ADy^I?-, tK^^ «l-5(DkFn 

*->7;i'*;Wk ^kfrT'bS, m^i~5(D7;1/^;1/^ 

t *> i k* u t ert - 7 h ;v#x;vg^ b < \zi y vm**y%)\, 

20 — CONHR 12 {S*R 12 «7Km^X«- (CH 2 ) ra -R 

1 3 (i^mttlt 1-5 £5*U R 1 3 te*SiIii^ ;* h^->#;i^x;i^ x h 

*y%)]s#-)vm%L<\t^yi?)v**i/%)V7$-)vm*^'?) ttt) mmz 

-AT)H /=F-cfaO 1 4H-f*i^3Hr 1 ^ c m^S*)^ ll,±. 11, it* J . S H-y\» H.Sl5t.^>*- 
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?&±<Dmxmmnxh^mmm~s®~>?*7^~)^ ; ao^hc 
7mm, tD^^m, r$;&, 7s/*ji^-;i^ mmm-so 

M*nxt)J:v»7x=L^ -fs^/ujvi. -oHU^at -nh 

15 ttcTK — CONHR 12 {^R 12 ^^™^- (CH 2 ) m -R ls «+m 

&igif!ci~5**u r 1 ^*tk^ii^ * h*>^»#-;^ xb*->#;ws 

a;* r 1 4 «^ic i ~ 5 (Dwmrwvmv < ft 
m £ Dg«ns-o^±©ST«m$nT%iv^^i ~ i o 07;wvs& 

20 7rr§rj)\ 

, 7 S=y^ ^^l~5Om7;WVSW-0R 15 (i£*R 15 te^i&l 

- 5 <z>m#7;v*;^ 75 y *;^-;^^;v«^u< 

» & fcss** o >i£ns-o&u©gT?fi&s nx « * v^mgc 2-10 ®m 
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»jm»K^T**^7yiiPUS?>«»#Xtt*©il*»K:tt**n*tt^** 

r 2 , R»&rjcR 4 *t**flt^-c***>7yt:DUs?>«**x»-t©*^ 

15 «89i©tt©«ifcJ:*i» #5593 S (2) 
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C H 2 - T?* D * Z jMUK&tflftftft 1 ~ 5 © fc F D * «>7;V*JWI^ 6 & * 
*»W©tt©«*fc«i. **Wtt. * (D 3U« (.2) fc*wcY#- 

CR 5 R 6 - R 6 #7K3rC&S>) T&<9, Z«J**«C«*5^7^t:P 

U ^>M«^X« J e©^#W^fF^$ni>S-tS§^tlS:»'r5. 

*»«©*©**£« ^ * (1) (2) l^V^Y^- 

CR 5 R 6 - R 5 #**T?*tK R 6 ^^3~6©^lKM^X^^7 

CHCCH (CH,) 2 ]-> -CH[C CCH.) 3 ]-X«-CH[CH (CH,) C 



6 



WO 02/38541 



PCT/JPOl/09818 



;Hk T^g, -TV^;^> sec-y>;]/S, tert-^^S, v^a:?^ 

>>STgm$nfe-f s/s£j§c5fcu ^h+H$7S, xh^w5;i« ? 

20 . gm^tlTtiV^^ic 1-10 <D7)l*)V&t\t. mW£L\$&WM<0&Mtfi 

, ftmmx\mft<Dmmm~io<D7)i*)m*M&L* &mx. 

25 tf, *S>7U'7U\>)V&* 5''i7n79')]& Ss9u*>m&* ^O^Wf 

5/?nA*3/;i/*> 2/* o^T^*, v^a^^Ml^&HK E*m&4 
~8©3^a7;Hrx:;i/g ->^n^TXjVS> □•"O^/Wfc 

T%iv^ic5~i o<Db % >^P7;^;i/S Vis!? n^y^jvm. 
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\Z*s9u*s**sMk. yZMu^-ff-Mk* V s s>7U*fi?)m* \* 9 s9vS- 

tf^--;v^ yB<ovm> #;wm %)V77-)Wk£) ttsorn^jm 
ku;^> — nhr 1 1 <ss*r B^nTfe.tv^x^vs, s 

>>^;v^-;vs^^-r), - CONHR 12 {5M»R l *tt****Xtt- (CH 2 
) m -R 13 (S*mt*Bik l~5*jRU R 18 ^**^ * M'S'fc/l'*-* 

} jtatte-oR 14 (^R 14 «^mi~5©EM^x^^^T;v^s^ 
imsiJRxtt^RJi^iK** i~5 <D7)vu* s s&& o»«ns- 

£ n a t!'J 5?>- 2 -<;i/S> 5 -75 / *;W«=;U£U $»- 2 
*->x3^S, 2-kKn^x?-;Mfc l -k h*n*5/7*afc!;i^ 2-kb* 
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l-kHB^>-l-^fK^H. 4-kHn^fJVS, 5-b 

15 m^$taT%<kv^^3~8©'>^n7;Wl'St^ ■^XteMS^v' 
#P7;i/3U]/g®ffi, z:ne).">^n7;WPS^7K^M J ?^Ao^>^ 

20 1 ~ 5 (D7;W^;V»Rt) t lim^X«^Km^©^^ 1~5 OT^P * 

25 » 5/0 D^-t— y^nAyf-M, i^p^x-Jt'S&Sfcv'^P 

7)\,f-)v&<Dm, cn^^u7)v^)^o^mm^^u^>M=F, 

*;i^*$/;i^ 75 y a. 7==y#;i'#~ji^ jMM*xw#te»M*®* 
*» i - 5 ©7;^;«arm««uw^K«i ! RoiK*» i ~ 5 <z)7;up*~>* 
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)Vm. \*is9U*>7?)V& \*z/>7US~)V& fcf^D 

t'AnyvK^ tuMt&Mk* 75 ys, 7sy*;vfc;vs. a 

1-5 07JW3*^S^&^*»«kDattn5-OK±OST?W^^->^ n 
10 Wft^ nT^JiViilHWR 5 - 1 OOfcfv^P 7^=/W*itt» «mX«S&S 

g> t % >^ nf t;vS^t*ot'^^ n7;^-;Ho^ z.ftb\Z 9 s9u7Mr 

'«&*nT'b*v>]8aM*2~l 0©3*1K75/*fctt* *rtfc-oEU:©ft* 
20 »©m«75/*Saftu/«l^«75?'J5?;^ 7W5W* tfDU^US 

, -fs^/usw* **ijvu5W», ^71/u^vs, imusw* ^ 
g^§t#7sys mfc7$;mm&Lit*>i£>*x&v i )v>m*>$w 

-5 07 Jl/* )\>mL-a- O R 1 5 (5£* r 1 5 H^^xtt^iaitt©*** i ~ 5 

»j=oaifn*-'3K±o» , «»bfciii«75 y***tf s n 
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DPP IV IfSt©-^ 5) »R 1 «A D y & £ £ t 1/ < < £ & K:$? 

ft (1) Xfcft (2) fc*t*T, Y#-CH 2 -*T!**fc£* ZB, tK^S. 

7 i~5 ©7^3 ^^^afe^fefeftffo-^BUiTrwsti 

15 S^nT^Vi, K«R4~l-0©»K«ltt7^r^afc ^»4~10O^ 
(l-bKP^^^W S^tfO^watXtt (2-kFn4->-l, 
ft (1) X«ft (2) S-CR E R 6 - (ft*, R 6 *****? 

20 *o, R 6 5o?«m^nTfeJ;v^^i~i o©7;^;vs^c«ft-cR 7 R 8 

HX«CH 8 U>. 

COW. #*U<tt» Y#, ft-CR s R 6 - {ft*. R s ***irefcD, R 6 
25 ^7K^SW-OR 14 (ft*R 14 te£siit$C 1-5 ©lt««Xtt^R« ! R07Jl'^ 

*0ff*t/<». Y«t, -CR 6 R 6 - (ft*. R s «**r* 
R 6 «^3~6©^^X«^7JV^;UST^^) Z 
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jtoWBR^-CfctK 3 6R:,kt>ff£l/<», Y**-CH[CH (CH 3 ) " 
CH[C (CH 3 ) ,3-Xtt-CHCCH (CH 3 ) CHadi,]-***** Z 

a (i) x«5t (2) \z&^x, Y&vz-t>mmz>mm?tt%\z-'mz 
& -3 t«t ssms nx % * 2~io (Dmvtr 

matt* ufcn«T ^ -/ s^a o , ff * ^mmt LT\&mm&v- or 15 
^^>mmjamm. mm cwc2«k *m*. M se#> * 

M< Mtt, WHWUlW (RA) ©*Mi*frfiB*M»WiM 

sjg-r* otojwrw. fliasu ***** 

wm. mtm. »hm»i. mm* x\t^^v<mmmm^EmiBh 
, ^o^jgiciot, ra> ****** mm, mi ««. & 
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fet^, ft* ^fTU^^^Avf^^ 

«»fc*IW>a*«k **. «fc «MrtHH*fc*0 
*fc**V fcAfcttU ff*b<tt»l~»l 0 0 0 mg / kg 

#M/BT*D, ±Dff$b<«»l 0~t&2 0 0 ng/ kgftm/HT*0, n 
10 riftlBl @XttR®fc#ttTB4f* - tarcs*. 

* <1>. ©ft#Wfc «T©HR««ftftfcJ:oTttSr*!li«JTI**. 

MRttJBMH 

[sissai] 



15 



R 1 ... X Rt 



X, Y, Z, R l , R 2 * R 3 > R 4 »» IWBteWI^**- Ra ^ ~ >7 
20 joilltil".) 

^©IKftWC^ViTtt, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA 
f. GREENB and PETER G. M. TO TS»lcB«©*ft*»^S Ht««Tr«*.- 
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iOKinjitms. m&tLTfe, jl*;-)v. **;-)v, fh5 

z.on. mmtvxttJk, x*/-;k ff7kFD77X n, 

a, r b a*7 u /m-*** )v#-)v&®<D&mMmz & o was nsg-efc & 

[RfSS2] 
20 R 1 

Ra R< Ra V 

25 (5£»K X> Y, Z, R 1 , R 2 , R 3 , R 4 » Rail IdfBfcl^UT?**. Reft 

p _y.;i,x>^;i/*xJW^^a6«©I!ft»*"e**fl:^*tt* xwsx ^ 
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vyPtT;U75>, tert-7>JP75>, *>i?)V7$.>. m&^>if)V7S.>, 
7x^Jl/7$X «ft7x^;i/75>, 2- (ffi&tTU ^;U7S y ) X^;W 
75>^©1^75>m (Z-NH 2 ) «ftK«*fr5i:t3JJT**. 

5 SlI800!l<hUTte, MJxtWKTSX v 5 'Ty7'ntf;i/X5 1 ;i/7$>^©7$ 

N, N->?^5 i ;^;PA7$ h\ fh7tHD77>, S^DD^ 
10 ff5 21t*«7?*S. 

£*n;Wk 7*PA{b, 3-K-fb, **>x;uifrx;Kk p- h;kn>*;i/*x 
E^K^it h u 7xx;^7.7xr >£^£7j&, ^b^x;i/^^^mib 

, ^DO^^X 2mn#;l^ % N, N-^*3^*;|/A7$ F*©E*fcH 

ZtlZORmt, -50~100'CTff5C<i:^ 

8Mi*fflV^ -50~50 I Cl?fT'5 di^T#5o 3~Nb£J&©0!l£:LTte, 3*7 
h , J7xx;|/^7^>R^-1 > S^/-;i/^V^7j^*tf&n^. £© 
KJ&\Z, fh7tHa77X v^^lfX s>£an**x i?aa$M, N 

nns©KJ&W;, -50~iO(TCTfr3!Ltj&«T?*s. ^^>7>;i/^x;Hb> p- b 
;i/X>x;i^-;Wb«, *n^^>7**=MnUF, p-h;wx>^;P 
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D**X ^op^J1/A, 1, 2-^^Dl^>MM4U^W 
$)^e»n. E£K^50~50'CT!fT3 

5 [£jfc5&3] 

Ra R 4 Ra R 4 

10 

X, Y, Z, R 1 , R 2 % RVR 4 /Ra, Rb, RcH UMBKHOCT 
p - hJH>7J^-JV^^OKSf ^^Mlt Z-NH-Rb ( 

i5 z, Rb«iufB^RDTfei>.) x^nzit&mm^mWL&fettfiSz 

X R1 X ^ R2 

25 H 2 N^ A N ^P R2 fZ!!t z J-Y^NfX 

Ra R 4 Z =0 Ra R 4 

««K X, Y, Z, R 1 , R 2 . RVR\ R-att, IMElcnUT?**. Rd« 
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,fb7tPn77X $?**tf>*#fctf&ns. HJS»o~ioo , c-efT5ct 

15 5. 

Ra R Ra R 

X, Y, Z, R 1 ,. R 2 * R'v.RV-Ra^ Rb, RdH ItrtEKlWUT 

TO^#m$nfc7 s j mz, z - r d *fwi s^x - ******* 
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LRJ65C6] 



5 



•N. 



ft 

C0NH 2 




{5£*, Rett. -C (=X) -Y-NH-Z, Xte-C (=X) — Y — N (R 
b) -Z, Xtt-C (=X) -Y-Rc, XttRbfcjfcT. Sfc* R l > R 2 > R 
8 % R 4 , X, Y> Z, RbMcH IWBfcBIC-CfeS.} 

««. SfcHOSfSte, -fS^/-^&»bT%>^Vio COEJfclt, -50-5 
20 O'CTfr-SHi/^^. 

^rfttffctfsn*. COR, ^liUT^DD^^X *pn*jkk, l, 2 

25 [SJS^7] 
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(5£*. Re, RK R 2 , R 3 > R 4 , Ratt, KlIBfcHDT!**. R*a> R 2 
a, R 3 a, R 4 ate, ^MtiRK R\ R 3 > R^RHXfefrWetlR 1 . R 
2 , R 3 , R 4 «g|L5£gT£3.) 
KnU5>>i*©4iEtt©0S£l/T\ «»£0gifc&**tf&ns. R x a 

, ^nnm l, 2-3>*onx*>, h;nXf©K*:fcW4l/feViW» 

fcafc^^natfcjaft-rsj&tt^tfsti*- K*£^©SHftf& e«*2© 

/7K^©SJ6fcW#bfeV>«Ji&ffiV>SC2:*ST?*, -50~100 < CTfr5 

Th7th*n77X s^WX ^dd^^x ^nn^Jl/A, N, 

ft &©£*&«, -50M00TrCfr3 
25 sZTzMomtVT, «^«7K«S©St#*RK1'*^** J *Vf6^*« 51 ®^ 

-K b'j7i-MX7^fX Rlffl»*©*;W#>BI*R***» tL&OK 

gtfei^fMs^ tn*jB*^MPP^TKtebfc*Bai*#* , b©T?**. 

^©R-JS«» f h7kl?n77X &t*D->* s?#cid**}\ ^pn^;VA 
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R 1 R 1 




«+, R x > R 2 , R 3 * R 4 , Re/Ratt, tfrffifcHUT?**.) 

tux, i -^>7 h u jn^f s ^n^r;v 

>, *nn*;w^ l, 2-^noi^>> N. N-$^;i^;w>75 
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LT«, 5?£np**X ^nn*;l/A, l, 

0§fcl/TH\ hUX^;V7SX SMV7^H;i/X?^7S>^©75>it, 2 
- X5 1 ; WvfrU- 2 - X^WvfrlJ- U 7 A*©*tfW&&» 

U ^A%0«HI«Gi*J»H'6n*. EJfcfc-50~50 , CTfT5 E t&VZZ 

atsh> Hixx rax5 1 ;v^os^fcP4b^viW^$.ife.n?). n© 
20 yynwu^rs^cjs^ 2-x^i/^HJ->^-hU££. 2- 

ens. cn&oK««>JiWfcUT», -rh7tHa77X i?**tf>> 
DD ^>, *pa#;w», n, n-s^^wwatsi 4 , h;ux>, »«x 
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N, 



r4^ 

ft 




COORf 



C0NH 2 



(5£<K R 1 , R 2 ; R 3 , R 4 > Rett* WfBfclSDT**. R-f tt, tK*JKTO 

tt<s»r;p*;p*» ^>v^g> 7UA3»**t.) 

fcTWiJn!**. COOR f ^^sH+^HKXtt^OttT**^^***^ 
fcU&»&» HRttfc75 hMfe©*fr^7>*X7&j8V>£j^* 
. 7£l*fl:©0l2:l/r, ^^^v'^SX^O^^f^--'^ n 'J H» **5/ 
*ftU>. ^-iJ-U^aU^MV^TE^oUFlcjaftl/fcft, 7^x7 

X >^=HtX V9uu*9>y £7cm#;kk, 1, N 

i-x^;u-3- (3-^^;i/75y^nbf;w *^^3H« 
tt, i;^D^^*;i/^ah\ 2?7a:x;v*;*#u;v7s^\ #;v#x 

^>\/M)7\/-;k tPoW^WS W©?£tefls3!l&Jn*.* 
#5. dn5©RJ6©»«fcU , rtt- fh7kb'D77>, S^^tfX S?^0 
D*#X £nn*Jkk, 1, N, N-> 5 ^^;i/*;i/A7 

h)VJL>. HlfJk 7-febXhU;V^©R^M#b^:V^»**Vf 

i7>t=7*«W75 Fflrf H*l&©RJ6©»*tl/Ttt 
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coor f ^x^x;PT**ft^«i>675y*j^-;ws^©»«, fig 

6*^#>HXtt*©*KdafcT**tttUTtt» PROTECTIVE GROUPS IN ORGAN 
IC SYNTHESIS, THEODORA W. GREENE and PETER G. M. WU TS 
m^ZZtiW&Z' *»7> i EX7 , T36*1"*EJtStt, 7> : EX7#XX&7 
>^-7tK^V^ zR, XjrS-M fh5bh*D77X 5>** 

U-X ^DD^^X ^OD*M, N, N-^^*;VA75H, h)VX 

let D7>«7©3f££8Kfc&K^i^-efT? ili%>T?**. 

R* R 1 




(5S#, R 1 , R 2 , RVR 4 , Ra,'Rb», fflEfcHST?**.) 

SSfc, tt»«KJ:D**S&ttW-r«^ *^HJttJine 

(2S, 4S) -1- (tert-^h*^*^*=*) -4-7»*PtfnU^> 
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Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4R) -1- (t 

ert-y Y*i,%)V$-)V) - 4 - fc Fa^fO U 2 
(6. 8g) J&> 6 2 18T?S*EK« 1 - < 1 ) ©IWTfcSaaMSfc* (4. 5g) ' 

5 . 

##^32 

(2S. 4R) -1- (tert-^h=¥^*;^-;W -4-7)V*u\>WJ&> 
Tetrahedron Letter 39(10), 1169-1172(1998). <2S, 4 S) -1- (t 

io ert-^b^^^fc;v)-4-tHD^^tfa'j^>-2-^;v^>m^9 1 ;w 

(500mg) frP,2Xnrm&MS- (1) ©fi»T**Mft^« (370mg) 
(2S, 4R) -2- (75/*;W*~Jtf -1- (tert-^h*^*^^. 

15 ) - 4 -t nostra u^>©-&$ 

(2S, 4R) -1- (tert-^h^*^*=^V) ~ 4-fc Fn*$/l£n U i? 
> -2-%)Vtf>m, (2.31g) fcl-tFP*5'^>\/hU7V^;i'lrf3M& a 
.51g) (50mL) fcMU «T1- (3, 3 -i?*3Ml/75 / 7* 

ntr;v) -3-i^W?i?<5bm (2.11g) t.ll%7>ttT#. (0.6 
20 8mL) ftllI*.«)9<D«i«IHiU Hft»#L&. RJ&«S«BET«ttU » 

* 7-JV=100: 3-100: 7) Tf^SLT, «fi»*fcl/T«BflS^* <2. 19g 
) 

25 (2S, 4S) (2S, 3S) - 2 -75 / - 3 -*rWs9J< M 

- 2 - 1/7 j - 4 -7)v*u ko u 5?>aat*©*j* 

(1) (2S, 4S) -2- (7sy^;vfc;w -1- (tert-7h^->*;w 
-4-7;M-ntfnu$»©£(fc 

##081T#&n& (2S. 4S) - l- (tert-^b*^*^^) -4 
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-7)l*U\ZU U5»- 2 -%)Vts>m. (4.5g) £7iz:h-M)>>V (50mL) \Z® 
#U 7K^Tl-tHP^^>^hU7y-;H7XM (3.6g), l-(3, 3 

-v^^ys/T'DHjw) -3-x^;i/^;^^$ h'^ms (4. 5g) 

5 7zR (5mL) £Jn;L, SfcfcTSO^h ^ST30 7>m#L£. £Jfc&£7-fehxHJ 

;K50iL) ^rjp^fe^ W^satsULfce »£MJ£Ti§iSi§u ^u*y;i/*5 

ktu^YVyyj mm®&;^*D-> :m&3.?)\<=4 : 1-1 : 5) T*t 
ILL ^e»nfea2tt^lJ->^iPA, LTSil{b-&$l (4.2g) § 

#£. 

10 MS (ESI pos.)m/z:255(0A+Na] + ), (ESI neg. )m/z:231 (Q4-H3 - ). 

(2) (2S, 4S) -2- (757*;^-^) -4-7;^PlfPU^>^ 

(2S, 4S) -2- (7^y^;^-;w -1- (tert-^h^v^l^x 

)V) -4-7KD^DUi?> (4. 2g) $4M^-^^> (45mL) 
15 , tat2lF»im K^^MJET^Ufc. BS^h;i/X> (50mL) 

(3. Ig) £#fc. dO^^#:MM-&-rfc^©SJS^fflV^c. 

(3) (2S, 4S) -2- (757*;l/fc;W -l-[ (2S, 3 S) -2 

us, 4S) -2- (7sy#;i^x;» -4-^j^nt!DU^>^m^ 

(2.4g), (2S, 3S) -2- (y)VtU=.)V^b^^lJVt^)V7^/) -3 
-^)V^y^ym (5. lg) h7tHD77> (40mL), N, N-^pWI/* 
;VA7SH (lOiL) fcfgfllU »Tl-fcHn^^>\/bU7y-;H7K^I 
25 ^ (2. 6g). 1- (3, Z-V^)W^J^UM)V) - 3 -X^tf^vM' 5 
F&miM. (3.3g), *MV7°u¥.)\'3- : ?)\>T=i> (2. 5mL) £Jn;L, ®o<0#& 

u MT?i«6ft»tfc. M^lMt, #e»nfcB^fc7jc^Jin^> £D 

: @^X5MW= 4 : 1-1 : 4) Tif§2U mn^7^)Vy 7* t UT^M 
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-ffcfctt (6. 9g) ZWco 

MS (ES I pos. ) m/z : 490 ( [M+Na] + ) . 

(4) (2S, 4S) -2-^7/-l-[ (2S, 3 S) -2- (7)V*U~ 

5 5»©£jfc 

(2S, 4S) -2- (75y#;WtfX>W -1-C (2S, 3S) -2- (7 

i^x;w;* b * s ; ) - 3 - * y -r ;w - 4 - 7 

PtfDU5>> (6. 9s) *xb5tH075> (70mL) fcgtfU *#T&7kHJ 
7;W*n|« (4.0iL) *#Tl.5l$W»#bfc. £«£MJ£TMU 

= 8:1-3:2) T*tilU $g£7^7 7*<hUT^te£# (6. 2g) £ 

MS (ESI pos.) m/z: 472 ([M+Na] + ). 

(5) (2S, 4S) -l-[ (2S, 3S) - 2 -7$ 7 - 3 
15 y-f;i/]-2->'7y-4-7;i'^PtfDUv ? >'^^-B-^ 

(2S, 4S) -2—>7y-l-[ (2S, 3 S) -2- C7;V*Wx;i^ h 

6.2g) *1, 2-^ODX^> (90mL) fc»#U JK»Ti?XW5> (10 
nL) *»T?80», *a-C5»Wffl»l/fc. ^iswiib. £££ 

20 S^x^x— (lOOmLK xh7fcFa7^> (50mLK £nn*;WA (50mL 
) fc»#U 3kftT4M&K--7**tf> (4.0mL) .JOAfc. £Dfc*Sitttb-? 

(JMHftMK; ^DD*;l/A:^^y-;V:25%7>^X77K=40: 1 : 0. 1-25 
: 1 : 0. 1) T!*«bfc. #&n&M&*no*JkkK:*#U *fcT4M8Hfc 
25 (4.0mL) Jn*» £Cfcfi£*BlU£nn*JloM!ife#b£. MEET 

tt»U «fe»*tbT»Bfl:^* (2.98) 

MS(BSI pos. ) m/z : 228 ( [M+H] + ) , 250 ( [M+Na] + ) > (ESI neg. )m/z:262([M+CL]-). 
^-MffiCDMSO-de, 500MHz) 58. 59(3E br s), 5.540H, br d, J=52. 1Hz), 5. 06(1H, d, 
J=9. 4Hz), 4. 07-3. 77 (3H, m), 2. 55-2. 34(21 m), 1. 88 (1H. m), 1. 61 ClH.nO. 1. 17 (1H, n 
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), 0. 94 (3H, d, J=6. 7Hz), 0. 88 (3H, t, J=7. 3Hz). 
(2S, 4S)-1-[(2S, 3 S) -2-T$.J-Z-*?')\"K>*J'tM 

- 2 - i/ ? j - 4 - yivarti \t n u i? >mk*mmi&(D<&j& 

5 IMlTl^nfc (2S, 4S)-1-[(2S, 3S) -2-7S./-3- 
*3 L )l>1>#J'0\'']-2-i'7;-4-7)V*U\ZuVy> (0. 5g) £x*y- 
(lmL) fc^SIU :HWl/fe4 8 (0. 26mL) (DX*./-;i/ ( 

2mL) m^'lra^fe. MtCX^y-^ (2mL) i^>*> (3mL) £itl*.T$#U 

^Tiiib^ig^^^bfe. #e»nfc^^s, a 751L) \zmmv, * 

10 &Lfc2-7a/V-;i/ (14mL) \ZMX> Z\*ViZO&> (3.5mL) £in;lT&# 
Lfc. ^tfiLfc&«ff.£}&3&bT> &6»£bTa^fc£^ (0.28g) 
Anal.calcd for C I1 H 18 FN 3 0*HBr:C I 42. 87;1 6. 21;N, 13. 63;Br, 25. 93-:F. 6. 16. F 
OUnd'.C, 42..98;H, 6. 26;N, 13. 54;Br, 25. 85;F, 6. 15. 

15 (2S, 4R)-1-[(2S, 3 S) -2-TS7-3-^5 1 ;V^>^y-rJH 

- 2 - 1/7 J - 4 - 7)V* U tf n U V >m%M.<D£j& 

(1) (2S, 4R) -2 - (7^Jfi)V#-)l>) -1- (tert-^h^rv'*;W 
- 4 -7)V*u hf a U 

(1) tlHao^T#%^2T#Snfc (2S, 4R) -1- (te 

20 r t -7 frtf-M -4-7;^PtfDU^>-2-^;^>m (370mg 

) ^$&&#A»£LT^g'fb'&^ (270ig) 

MS (ESI pos.)m/z:255 ([M+Na] + ), (ESI neg. )i/z:231 (0I-H3"). 

(2) <2S, 4R) -2- (75/#;w*x;w -l-[ (2S, 3S) -2 

25 7;i/^Ptfnu^>©-&^ 

(2S, 4R) -2- (75 7*;i/fc;l^) -1- (tert-^ Y^tDVft- 
)V) -4-7)V*n¥u l Ji?> (260mg) ^ 4Mil^-> ? ^1^> (3mL) \ZMmV 
, SJ&T!2ISIWa#l/fc8L £«£MJBETMLfc. &mzf7UU&)\>J± (10 

mL) *jda» ^«mT?iii^fTV^ znzsmmnvtco z\z\-?mtitzm 
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■ m, (2S, 3S) - 2- (y)VjrV-)V*h*i't>)Vi$-)V7S.;) - a-*?- 
A*<>jr>Wi (400ig) *N, N WHEATS K <5mL> fc*#U Mfr 
Tl-tHQ^^>yhU7\/-;H7K»* (210mg), 1- (3, 
;i/75 y 7*d fcf;0 - 3 -X^jWW^-f 5 ftUfcg (260mg), *M V 7*D fcf 
5 ;i/X3\>]/75> (0. 20mL) SJn*., «>o<D#iaU MTfUWtJ^Ufc. 

:TOX^;W=1 : .1~1 : 4) T?*tSgU «fi7 J E;U7T^itT«B^* 
10 (450mg) 

MS (ESI pos. ) m/z : 490 ( [M+Na] + ) o 

(3) (2S, 4R) -2-->7^- l-[ (2S, 3S) -2- 

;m h^^;i/^x;i/7sy)-3-^5 1 ;^>^/-r;i'3-4-7;^Dtro'j 

15 ^sitm (4) tmftL®i?8rc (2s, 4R) -2- (7^y#;w£-;v) - 
i-[ (2s, 3S) -2- (7;p^wx;i/^h^5/*;i/^x;w7sy) -3-* 
5 L ;i/^>^/-f;u]-4-7;^ntfou^> (440mg) ^5^7^77^ 

tbT^Mit^ <330mg) 
MSCESI pos. ) m/z: 472 ( [M+Na] + ). 
20 (4) (2S, 4R) -l-[ <2S, 3 S) - 2 -75 J - 3.-*?-)Wl>9 
/ -f M - 2 - 5/7 J ~ 4 - 7;i/^Q t! D U 5?>«IKI[0#rt 
*«m (5) iW«CD^ST(2S. 4R) -2~>7/-l-[ <2S.. 3 

s) -2- (7;^i/x;p^h^'>*;i/3}?x;i/75y) -z-**sw>9J<i 

)V}-4-7)V*U\ZW)V> (320mg) *5.«6«tlTM^ (60mg) 
25 £#£o 

MS(ESI pos. )m/z:228([M+H] + ), 250([M+Na] + ), (ESI neg.)m/z:262([M+CL]-). 
HJfi^34 

(2S, 4S) -2-S/7y-l~[2-[ (5-XhDtfU^>-2— TJW - 
7 5 /] X3MV7 5 y ] 7-fe^ - 4 -y)V-tu £p U W 
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(1) (2S, 4S) -2- (7S7^;i/fc;W) -l-fU^Tttfr- ±-1 

mmmi (2) x-nzntc (2s, 4s) -2-7s.y*)Vtf-)v-4-7)v 

^-□tfD'Jv 5 ^^ (650ig) 5fh7kF'D77> (lOmL) HiSU 7jc#rT 

5 B-x^A^if^m^u^A a. 6g) *toz.immm&vtco »t^d^7 

-fe^MK/o^ H (0. 37mL) £2JH;L> 3jc?fr*C 30 SETC 1 l*W»#Lfc. KlStt 
fc£DD*JW»-**./-;W (10: 1, 50mL) SrJlPA> 15 4M*^Ufc. W 

57-<r ^Dn^;PA: pt^y-^=40 : 1~25: 1) T*ISIU 'IE 

10 fi7 J E;P7r^il/T«Bfl:^» (570mg> 

MS (ESI pos. ) i/z : 275 ( CM+Na] + ) . 277 ( [M+Na] + ) . 

(2) (2S, 4 S ) - 1 - t7tf ;V- 2 - ^>7y - 4 - D k!D U 

(2S, 4S) -2- (7S.;%)Vtf-)V) -l-7*n ; E7-ti5 L ;i'-4-7JP 
15 *nKnU5» (560mg) Sfh7t Ko75> (6mL) lc*#U SfcifrT&zkb 
U7MDSi (0.62mL) Sim*., *?rFll5M»#Lfc. SJ6$?£$ffiTSM8 

y-;V=50: 1-30: 1) T*«U ft&H#&UTSnfc&4Kl (540mg) 

o 

20 MS (ESI pos.)m/z:257([M+Na] + ),259([M+Na] + ). 

(3) (2S, 4 S) -Z--/7J- l-[2-[ (5-=hDt!U5?>-2— f 
» 7 S / ] x^;V7 $ /] 7W- 4 - 7;i/^n If n U >T W 

2-(2-75/X^75/)-5-xbatfU> ? > (580mg) tfh^tHD 
25 7^> (lOmL) t^U JJcfcT (2 S, 4 S) -1-70^7^^-2-^ 
7/ - hTP U -7> (250mg) ©f h7kh'n77> (2. 5mL) ISS 

=50: 1-25: 1) 7SH«l/fe. #Sn*:2§2££X;$V--;P (M) fc»#U V 
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W>m (52mg) ©X^y-;V (lmL) mt&Mtt- R]ffi&\Zi?3L?')V3L-T)V 
U Kfi»*£bT«»b£* (160mg) 

MS(ESI pos. )i/z:337([M+H] + ), 359([M+Na] + ), (ESI neg. )m/z:335 (CM-H3 ")* 
^IM 5 

(2S, 4S) -2-$/7^-l-[2-[- (5->'7yb!'Jv > >-2— f;W) 7 
5 /] X^KTS y ] 7-k5 1 ;V- 4-7MDHDiJ^>7W >^&©-a& 

fH»4 (3) 2 -(2 -75^X^75/)- 5 -v7y 

£Ui?> (520mg) £ (2S, 4S) - 1 -^U=E7±^)V- 2 -i^7 / - 4-y 
;^akTDU^> (250mg). £0, &fim*£UT^jlte£^ . (70mg) 
MSOESI pos. )m/z:317([M+H] + ), 339(ftl+Na] + ), (ESI neg. )m/z:315([M-H]-)o 

(2S, 4R> -1-K2S, 3 S) -2-757-3 -*?-)\*.y$ MM 
-2-'>7y-4-^h=¥'>tfDU ?>%ffi&<D&& 

(1) (2S, 4R) -1- (tert-^h^^*;V#x;i/) -4-^h^v'tfD 

u vy- 2 -^i^vm*^©^ 

(2S..4R) -1- (tert-yh^>-*;^x;u) 
v>>-2-#;V#>^*3 1 Jl' (400mgj, «k5{fc*9\H' (0. 12mL) £N, N-i>* 
^;j/^;PA7SH (4mL), ^nD^> (lmL) fc^b, »T 65%*^b 
^-h'JC7A« (60mg) SrJin^ ®^ < 0gfi£T:#i&U ll&JI#Lfc. £Jft 

4:1) T*t§su m^ntvxmm{t^ (330ig) 

MS (ESI pos.)m/z:282([M+Na] + )o 

(2) (2S, 4R) -1- (tert-7>^>#;i/#x;i/) -4-^h^tfn 

(2S, 4R) -1- (tert-^h^^;i/fcJV) - 4 -7 h+v-tfa U 
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>-2-*;W*>*;WW (330mg) *7th-hV)V (3mL) Kl&flIU *?&T 
lM*ttftU^A*»« (1.5mL) 3c»T?30 2\ *ilT2«HBffll»tfc 

. Xfc, 1M *BMfeU^£A#8«'(0.8DiL) in*.. iJST 1 HfWlfc. SJft 
^^fPm^h'J'^A7K^iC2&^ IN jUbdcfftt (4mU : &2n&gK£fttt 

(3) (2S, 4R) -2- (7S/A;^-;W -1- (tert-^h*^*^ 
# - ;p) - 4 - ^ tf p U i? 

10 $Mffll (1) tTO<Z>7j&T (2S, 4R) -1- (tert-^h*^*;^ 
-)V) -4-^h+->brnU5?>-2-*;V#>K (330mg) ^&*S6#AJK4&>£ 
bTaaWb-&tt (260mg) 

MS(?SI pos. )m/z:267([M+Na] + ), (ESI neg. )m/z:243(Di-H]-). 

(4) (2S, 4R) -2- (7S/*;Vfc;U) -1-[(2S, 3 S) -2 

mmm (2) tmrnoxm-v (2s, 4R> -2- cysya/w?:^) - 

1- (tert-^h^^;V#-;W -4-* h*f'l£n\)&> (250mg) 
T^JVyyTstbX^mit^ (400mg) 
20 MS (ESI pos. )m/z:502([M+Na] + ). 

(5) (2S, 4R) -2— >T/-1~[ (2S, 3 S) -2- (7^V= 

;m h^>^;i/fc;w7sy)-3-^5 L ;^>^y-r;W-4-^ mp*> trail 

(4) tm*0^»Tf (2S, 4R) -2- - 
25 1-[(2S, 3S) -2- OMU-jVXh^stlfrtf-frrS.;) -3-* 
=5-)V\y$ J-i)V\-4-* h+^t!oU^> (390mg) #688*67^7 7;* 
tlT»^l (260mg) £#;fc. 
MS (ESI pos.)m/z:484([M+Na] + ). 

(6) (2S, 4R) (2S, 3S) - 2 -7S/ - 3 -*<?)V<>* 
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j 4 ;V] _ 2 - i/T J ~ 4 - * h * 5" tf D I) 

• §g»i (5) &w«i©>irjarc <2s, 4R) -2— >7/-i-[ (2s, 3 
s) -2- (7;v^v-;v^h^->*;^-;i/7^/) -3 

;U]-4-^h^->fcTDU^> (250ns) 3^6Mfi»*tbT«Hft;^ft (70mg) 
5 fcttfc. 

.MSCESI pos. )m/z:240([M+H] + )» 262([M+Na] + ), (ESI neg. )m/z:274([M+CL]-). 

(2S, 4S) -1-[(2S, 3S) -2-7^y-3-^5 1 ^>^/-1';W 
• -2-SOV-4-;*b**>£Py^>&$itf>£j£ 
10 (1) (2S, 4S) -1- (tiTi-fh^stDVtf-JV) -4-^h^r->t!D 

U - 2 - # ^o^rt 

£%f!l6 (1) tn«©*ttT.(2S. 4S) -1- (tert-^f>^->^;^ 
-JW) -4-k FP^tfnU $»- 2-*;W#>b1^^ (400mg) 
WotVX&mto&to (360mg) 
15 MS (ESI pos.)m/z:282(0i+Na] + ). 

(2) (2S, 4S.) -1- tteTi-7h* s S*)\>i$-)V) -4-*V* 9 s\£V 

' u$>>- 2 -#;p#>m©£-j£ 

*5S^J6- (2) £PJ*©2f8rr (2S, 4S) -1- (tert-^h^^^ 
3j?-;W -4-* h^KDU5>>- 2-#JW*>»*^JV (350mg) fr&fcSfeS 

0 

(3) (2S, 4S) -2 - (75/*;V#-^) -1- (lei I -7 h^'stDV 
-4-^b^>HaUy>0^ 

gSJgflll (1) fcWMioaFttT (2S, 4S) -1- (tert-7b3r->#;Vtf 
25 -4-^h=^>'tfnU> ? >-2-^;i'^>K (310mg) *>&«fi#&«*J2: 

LX^Mit^ (290mg) 

MSCESI pos.)i/z:267([M+Na] + ), (ESI neg. )b/z:243(CM-H3"). 

(4) (2S, 4S) -2- (7Sy*;V^^;W -l-[ (2S, 3S) -2 

- (7;v^v^;m h>i/*;vfc;i/7ay) -3-^^;i/^>^y<;W-4- 
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$1£0J3 (2) tRWO^tt-C (2S, 4S) -2- (75/ - 
1- (tert-7h^>;fr;Wfc;|/) -4-^b^^lfnU> ? > (280mg) 
T^yjXtVX^m^m (450mg) 
5 MS (ESI pos.)m/x:502(Dl+Na] + ). 

(5) (2S, 4S) -2-^7^-1 -C (2S, 3 S) -2- (7;^V- 

;v^h^^*;^-;i/75/)-3-^^;^>^y<;W-4-^h^->t!nU 
ussflii (4) bvmoi&rc (2S, 4S) -2- as y*;^-;!") - 

10 l-[ (2S, 3S) -2- (7Jkt^Mh^^M^7^;) -3-* 

^;i/^>^y-f;w-4-^b^r->tfPU^> (440mg) ^saatfiy^^T^ 

£L*r*M&&W (330mg) 

MS (ESI pos.)m/z:484(Di+Na] + ). 

(6) (2S, 4S) -1-C (2S, 3S) - 2 -75 - 3 -*?-)V^>* 

mmmi (5) twwi©^-?? (2s, 4s) -2—>7/-i-[ (2s, 3 

S) -2- (7)V*ls-)V*b*z>'%)V#-)V7S..;) - 3 - ^)V^>^ S < 
;W-4-*Mr$'KnU3*> (320ig)>S*tW*£UT3aM&&» (150mg 
) 

20 MS(ESI pos.)m/z:240([M+H] + ) 1 262([M+Na3 + ) > (ESI neg. )m/z:274([M+CL]-) 0 

(2s, 4R) -i-[(2s, 3s) -2-7sy-3-^g i ;i/^>^y-f;w 

- 2 - 1/7 J ~ 4 - k F U^-z/MU U S?>tffflMfiG>'&JSfc 

(1) (2S. 4R) -2- (757*;Pfc;W -1-C (2S, 3 S) -2 
25 - {7)l*V-)V*b*i'%)Vtf-)V7S.;) -3-*^)V^>?;<t)V\-4- 

Hto3 (2) tW^O^fisT, (2S, 4R) -1- (tert-^h*^*;!^ 
-JV) -2 - (75/*JWfclJW -4-kKD^r->kOU^> (0.96g) 
&7 1 £)V7 7Zb\sT*mft&lts (1.30g) 
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MSCESI pos.)m/z:488([M+Na] + ). 

(2) (2S, 4R> -2-<>7/-l-[ (2S, 3S) -2- {7)V*V- 
h^r^J^-^TS J) ~ 3 -*3-)V1>9 J<M - 4 - 1 K □ □ 
U >>>©£$ 

5 (2S, 4R) -2- (7Sy#;i/fcJW - 1 - [ ( 2 S, 3 S) - 2 - (7 

h * W?^;i/7 5 7 ) - 3 - * J <-M - 4 - fc K n 

3t*,y>uVV> (1.06g) Sfh7tHn77> (30mL) fc&&U 
iH*MJ7^Di« (0.72mL) *1mXtc 0 BUflTC, lWUHW^Ufcll, 

10 Jftfls&2|g*D3gUfc&, %9J-fr (lOiL) £Jn*ll!fMI#U£. 

jfrmiu #&n3fe3sats->u*y;v*7^DTh^77^ ; ^ 

: WtX^JU- 1 : 3) T?»«UTJ«fi7 : &;V7 7^fcUT«Bfl:'fr* (0 

.69g) 

MS (ESI pos.)m/z:470(Di+Na] + ). 
15 (3) (2S, 4R) (2S. 3S) - 2 -757 - 3 -*?)W>? 

mrnmi (5) fciso«©:#8re» (2s, 4R) -z-^tJ-i-i (2s, 
3S) -2- (7;v^^-;v^h^>^;i/fc;v75 7) -s-jWi*>*y 

<;W-4-k K US?> (151mg) #S«6fil»*£UTaBfi5£4& (41 

20 mg) £#fc. 

1SS (ESI pos. )m/z:248([M+Na] + ), (ESI neg. )m/z:260([M+CL] _ )o 

(2S, 4S)-1-[(2S, 3S) -2-7S7-3-*3 t ;WO*/'OW 
-2-$/77-4-fcFD#^tiny5>>£WSL0*Jfc 
25 (1) (2S, 4S) -4-7-feh^-2-^77-l-[ (2S, 3 S) - 
2- (7JV^l/njl/^h^^;VfcJV75 7) -3-^M^W]W 
U 5»©£& 

§fe&£0!)8 (2) (2 S, 4R) -2-->77-l-[ (2S, 3S) 

-2- (7;i/^l^-;V^h^->*^-^7^7) -s-pww^^z-fM 
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-4-kFn^>tfDUi?> (200mg) ihij7x-J^7^> (258mg) £x 
h^tFD7^> (5mL) mmh, mLtttfZWM (0.05mL) t^I^TV 

sWWfc*^!/-}* (40%h;ux>» o.47mL) £2ra;i, Sfitmtift 

5 77^ OSHSMK ; : ffflfcig^ 3:2-1:1) T»«UT*I67 

^V7 7,hbX^mc%m (135mg) 
MS (ESI pos.)m/z:512( 0J+Na] + ). 

(2) (2S, 4S) -1-[(2S, 3S) - 2 -73 J - 3 -pWl^>* 
/ -i ;W - 2 - */~TJ - 4 - 1 h* n*«>en U 5?>JfiItifi0£-jfc 
10 (2S, 4S) -4-7th*~>-2-i/TS-l-[ (2S, 3S)-2- ( 

(115mg) (1.6mL) fc*#U ^^x^75> (0.4mL) *Jn 

w«ftT9»Ma»tfc. n»08i (5) tn«i©^»T»«r*iittej; 

0, MfeT^^rXtLTSEgfc^fe (28mg) 
15 MSCESI pos.)m/z:226([M+H] + ) l 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-). 

nmw i o 

(2S, 4S)-1-[(2S, 3 S) -2-7^J-Z-^)VO^J^)V\ 
-4-&UU-2- i/7J fcfo U 

(1) (2S, 4S) -4-i?Dn-2-y7;-l-[ (2S, 3 S) -2- 

20 {y)V*\s=.)v* b^r^;^-;u7$y)-3-^5 1 ;^>^y-f;WHnij^ 

(2) -C#£ftfc (2S, 4R) -2— >77- l-[ (2S, 3 S) 

-2- (7M^;wf+^M-^75;) -3-^;w^>*y<*;Ki 

-4-fcKa*v-tfoU^> (200mg) S'^DD^> (2mL) ^BStt^Jtt* (2 
25 mL) hU7x-;i/*^7^> (234mg) WLTlWI»l/fc, 

x^y-;p (0.5mL) ZMZ, *Mn:4mm#U KfeWLZmBTM 

> : I£&X3\>1>= 1 : 1~2 : 3) TMISUTil£7^;i':7 7X£LT^jgft-& 
HB (126mg) 
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MS (ESI pos.)m/z:488([M+Na] + )o 

(2) (2S, 4S) -1-C (2S, 3S) - 2 '-75 J - 3 -WW>9- 
J -f M - 4 - tr u O - 2 - */7 7 M a U 9 J >£»£©•&& 

rnmmi (5) tmuoxm-c; (2 s, 4s> -4-^00-2-5/7^-1 

5 -[(2S, 3S) -2- -3->^ 
;W*>*/<;Wfc!oUi>> OOOmg) fr£>, (32mg). 

MS (ESI pos.)m/z:266([M+Na] + ). 

10 (2S)-1-[(2S. 3S) -2-75/-3-^^;^>^y^;W-2- 
5/7/ - 4 -*4ry fcfO U 5?> h U 7)V*UWWL<D'&& 

(1) (2S, 4R) -2- (75/*;i/^-;W -1-C (2S, 3 S) -2 
- (tert-^h^r^;^^75/) -3-^5 1 ;^>^>-1 > ;W-4-t HO 

15 ^»3 (2) fcft«l©#*feT?, ##*13*Cfc&nfc (2S, 4R) -2- ( 

7sy*;ufc;i/) -1- (tert-7h*5/#;i4^;v<) -4-tKo^->tfa 

US» (276mg) RtM2S, 3'S) -2- (tert-^h^->*^-JW75y) 
-3-*?;W*>*>R (290ig) ^6«l67 i £;P7 7^ibT«ifl:'&* (260 
mg) 

20 MS(ESI pos.)m/z:366([M+Na] + ), (ESI neg. )n/z:342(DHD"). 

(2) (2S) -2- (75y*;Ufc;W -l-[ (2S, 3S) -2- (te 

rt-^b^*j^-;v75y)-3-^^;^>^/<;w-4-^yifau 

v>©£f£ 

(2S, 4R) -2- <7S>>J&JWfc:JW (2S, 3S) -2- 0 

25 ert-yh^r'>*;^n;V75y) -3-^5 t ;^>^^-r;w-4-tHo^r$/ 
tra'JS» (250ig) S^na^f> (lOiL) te»*U tlz+a?— 
-4 A (1.5g), ^DO^OABttTU^^A (235mgK Bt£t (0. 07mL) £JDA, 
SfiT?2«FlWaB?bfc. KASttS-t©**->U*yjV*7A^PTh^7^ ( 
JBBI»« ; ^lJ-> : »R»;V= 1 : 1-1 : 3) 7?%lMLTm&7 7 
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*£UT*«fc** (180m) 

MS (ESI pos. ) m/z : 36.4 ( [M+Na] + ) , (ES I neg. )b/i:340(DHD"). 

(3) (2S) - 1 -[ (2S, 3S) -2- (tert-^h^^^^TS 

y > - 3 - * / -f ;w - 2 - ->7 y - 4 - v k a u 5?>o-frj« 

5 (2 S) -2- (75/*^#=^) (2S, 3 S) -2- (tert-^ 

h^^;^-;i/75 /)- 3 wo^z^f M - 4 -#*y t?a u *?> ( 

168mg) fh7kh'n77> (10mL) fcSMSU &#Lfco Ji*hU7^0 
Ifflft (0. 21mL) t f MVZfuM)VJL^)V7^> (0.51mL) SlHI^> fcfTT? 1 BSffl* 

T«£-r**K:«fctK &&7 : E)\'77ZtLT&mfc&® (I74mg) 
MS (ESI pos.)m/z:346([M+Na] + ) 4 (ESI neg )m/z:322([M-H]-)o 

(4) (2S)-1-[(2S, 3 S) -2-7^J-Z-^)V^>^ J^M 

is - 2 -~>ry- 4-**y y s» b y ^a-nSHfttt©^ 

(2S) -l-t (2S. 3S) -2- (tert-^h*^*;W#=^7S/) - 

3-^;wo^!/^f;w-2-^7y-4-**yt:ay5?> oing) 

fehU7;^D|ffl| (0.5mL) IC»#U 20#Mi*#l/&. SfttEftJIEET 

20 W^y^PtfJl/X— r;V (lOmL) fc-ftl*., ^»**at%U.186H#i:UT 
«B^« (76mg) 
MS (ESI pos.)m/z:246(Dl+Na] + ). 
1 2 

(2S, 3S)-1-[(2S, 3 S) -2-7^J-Z-* ! ?)\'*>9 
25 - 3 -kHa+S'tfoy 

(1) (2S, 3S) -2- (75/^;Vfc;W -1- (tert-^b^r^;W 
3^-;i/) -3-hKP^tfoy S»0*J* 

##08 3£Elfil©#&T? (2 S, 3S) -1- (tert-^h^'>*;W^x;W 
- 3 - k Ha+5/tfny 2-*;V#>* (3. 47g) ^SasfiSftiLTSSlI 
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ft&m (3. 19s) • 

MS (ESI pos. )m/z:253([M+Na] + ), (ESI neg.)m/z:229([M-H]~)o 

(2) (2S. 3S) -2- (7S/#;Vfc;V) -3-kHa*5/KnU^> 

5 mmi (2) <2S, 3S) -2- (T57*;Vfc;W - 

1- (tert-^h*^^-^) -3-hHD*->lfoU5?> (1. He) 

(3) (2S. 3S) -2- (75/*;Vfc;W -1-C (2S. 3 S) -2 

10 kHo*5/t:PU$»0'&Jfc 

(2S, 3S) -2- (7^^=^^b*^*^#=^^ s ^> -3-^^ 
JW*>*>fc (1. 87g) S'^OD^> (20mL) KMU tftft?*^ (3.8 

inn) 20 mnummv, mm^mermmvit. mmzh)^y (2 

OmL) ZMZ. mUZmymVlt. 3 IWIOjSUT, 

15 DU ±« (2) (2S, 3S) -2- (75^^JV 

-3-kHD*5/t!0U^>«**N. N-S^^Wl'ATS F (2 
OmL) fcfcfcU ^-fV^Dt!Jl/X^7S> (1. OOmL) fcjDTUKftbfc. £©*§ 
ftCHfe^oy HON, 'N-^f^AT-S H (lOmL) *#**T 

■(SB**:^an*^A:^^/-^ s= 100: 2-100: 5) T3»ISbT 
fcST^Jl'^rXfcLT&HflJ&tt Cl. 08g> 
25 MS (ESI pos. )m/z:488([M+Na] + ). 

(4) (2S, 3S) -2-i 'sTS-l-l (2S..3S) -2- (VMtVZ. 

)v* s y ) - 3 ?)v*>& j *m - 3 - 1 h* p*^n 

f£J&0iJ8 (2) iW«®*ftT? (2S. 3S) -2 - (7 5 y " 
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1-DC2S, 3S) - 2- (^t^JMh^^^VTS;) -3-* 
^■;^>^y^;W-3-tHo*">tTPU5?> (920mg) frZM&rwyrZ 

t\sT&m&® (795mg) 
MS(ESI pos.)m/z:470([M+Na] + ). 
5 (5) (2S, 3S) -1-[(2S, 3S) - 2 -75y- 3 

y - 2 -->7y - 3 - b f o^^tr a u ^>o&j& 

(2S, 3S) - 2-SOV-l- [ (2 S, 3 S) - 2 - h 

* -># ; wfc^y s / ) - 3 - > / -f - 3 - 1 f a * tf p u *j > 

(415mg) (1.8BL) fc»#U 5>X5W75> (0. 4mL) Sim*. £ 

10 «LT4i$iHHl#bfc. «SiSETWL, 8»*5/U*y^*9A*nThir 

77^f CSHim: *DD#;i/£ : : 25%7>^7tK=40 : 1 : 0. 

1-25: 1 : 0. 1) TifiSU «R6*-f;HR««i:bTaH^« (185ng) 

e 

MS (ESI' pos.)m/z:248([M+Na] + ). 
15 £%0!l 1 3 

(2S, 3R) -l-[ (2S, 3S) - 2 -75 J - $-*?-)V*>9 J 4 M 
- 2 - i/7 J - 3 - 7;V*n tin U *J > h U 7;V-*PS»4E[©'&fi!5 

(1) (2S, 3S) -1-[(2S, 3S) -2- (tert-7 h*->;fc;i^X 
;V75 J) - 3 -;*3S)l/^>*/-r;U] -2~->7/-3- 1 FP3^t*P U 5» 

20 <Z>£j& 

&Jfim2 (5) TJfc&tlfc (2S, 3S) -l-[ <2S, 3 S) -2-75 
y _ 3 _ *n\r*y9 J < JV] - 2 -*/7 J - 3 - 1 Hp^Kn U (170mg 

• ) *$>*aD*{*> (5mL) KigtfU JkftT^-tert-^^*^*^^- 
b (198mg) t s MV^n\d)VX^)V7S.> (0. 158mL) tin*., 5tn?2BWifc 

25 SLfc. ***WET«*U B«t ; £^U*y;^7A^P^h^7^ (MS 
ffl&;'s*1t> : WKif^l : D atfi7£;k7 7*£bT»II 

ffrfr* (173ig) 

MSCESI pos.)i/z:348([M+Na] + ), (ESI neg. )i/z:324([M-H]-). 

(2) (2S, 3R) -1-[(2S, 3S) -2- (tert -7" h*~>#;i/#X 
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)V7$ J)- 3 J<M - 2 - ->7 / - 3 -7MoHD U s J><0 

m&mS4tm<D*&? (2S, 3S) -1-C C2S, 3S) -2- (ter 
" t-^h*S/*;P#=^75y) -3-^^;K>^/<^3-2-i/7y-3- 
5 kHn^5/KnU5?> (168mg) #6^7*;V7:r;*fcl/r»(&&W (65mg 
) fcttfc. 

MS (ESI pos.)m/z:350(Bi+Na] + )o 

(3) (2S. 3R) -1-C <2S, 3S) - 2 -75 / - 3 ->WW*>* 
j ^yfl _ 2 - $/7 y - 3 - 7Jk*P HP U ^> h U 7;^D»ttttO'&jK 

io (4) tmmo^mx\ (2s, sr) -i-[(2s, ss) -2 

- (tert-^h^S^W^KTS/) - 3 -^W^;-fJk] - 2 ^7/ 
-3-7;l>*nt!PUS?> (62mg) j&*&*tfit&*fct/T$Wb&tt (32mg) 
ft. 

MS (ESIpos. )m/z : 250 (Dttfla] + ) . 
15 H»14 

(2s) -i-[ (2s, 3s> -2-7sy-3-^^;^>^y<;w-2- 

~>7V-4, 4 -$?7;i/*P£P US? 

(1) (2S) - 2- (7S/iifr#=M -1- (teri-^h^^;W^;V 
) -4, 4-^7;i/^-PtfoU> f >©'&fi£ 

20 £ttm (i) fcra*©^^ 1 (2s) - l- (tert-^h^^*;^-;w 

-4, 4-5?7JV*ntrPU5?>-2-*JW#>ft (3. 2g) *i6»lfi»*iL/T 
(2. 8g) 

MS (ESI pos.)m/z:273([M+Na] + ), (ESI neg.)m/z:249([M-H]-). 

(2) (2s) - 2- ir$s*)V#zju) -4, 4-> j 7;^p^p 1 J^>S 

25 

m&wi (2)'tra«©*ftT? (2S) -2- (7sy*;v^^w -1- (t 

ert-T^S^/Mfci/W -4, 4-i?7;V^-Pt!PU^> (5.4g) 

*tlT«^l (3.9g) 

MS (ESI neg. )m/z : 1 49 ( [M-H] ~) . 1 85 ( [M+CL] ") . 
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(3) (2S) -2- (7$;ti)VX-)V) (2S, 3 S) -2- (te 

H«J1 (3) (2S) -2- (7^y*;^-;W -4, 4 

5 -i^^^nlfnUv 5 ^^ (0. 56gh (2S, 3S) -2- (tert-T* 

•h)V$~))/7*j) -s-^^i/^^^ (o. 70g) ^e.^fi7 ; e;P7T^tb 

T«l (1. Og) 

MS(ESI pos. )m/z:386([M-rNa] + ), (ESI neg. )m/z:362([M-H]-)o 
(4) (2S) -1-[(2S, 3S) -2- (tert-^b^v^fcJKT^/ 

(2S) -2 - asy^l^XJl/) (2S, 3S) -2 - (tert-^ 

y>>> (0. 90g) N-^5 1 ;i/*;VA7S H (2. 5nL) te»#U MitUT 

15 (0. 28g) £tin*.T, MT?l»IB8H^tfc. E*«**fc*tf» IHfcWV 

X^;i/=2 0:1-4:1) T*»U IfiTW 7*£ UT«S<fc^ (0. 
20 76g) 

MS (ESI pos.)m/z:368([M+Na] + ), (ESI neg. )i/z:344(DHQ'). 

(5) (2S) -1-[(2S, 3S) -2-75/-3-^9 L ;V^>^y-f;W 
-2->7/-4, 4 - V7)V*U tf n >J ^>m^*i©^ 

(2S) - l-[ (2 S, 3 S) - 2- (tert-^b^v'^;U^;V7Sy) - 
25 3-*^^>*/-01/]-2-->7/-4, 4-i?7MDlfniJ^> (0. 56g 
) £ 2 M^MtK^IS (12mL) £ifl;L> g&Tltt#Lfc. S6fc»ttlC2M*ft 
(6nL) £Jn*., MT?l«aWl/fc..*»«[*»Kx5 1 ;WT«s#L,, * 
ftC 1 Uymihir b U 9 (35mL) £»JR»®aMfe:*- h U 7A£tra*.®# 
|^lKtt**^hU^A*i©ftte*W'fil s »x^;UT?afflUfc. *«lffi*IS» 
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«giJU&jET«iiU (2S) -l-[ (2S, 3S) -2-757-3-^^ . 

^>^y-r;w-2-^7y-4, 4-^7;i^ptrnu^>£#fc. cns^x 

^;PX-r^ (20mL) KfctfU 4M^ (IWx^JW&ifc 0. 50mL) £*$T 
5 TJP^fc. «fliJUfc5F***ti«bT, «tfi»*tl/T«!lfl:'&* (0.37g) 

MS(ESI pos.)m/z:246([M+H3 + ),268([M+Na] + ), (ESI neg. ) m/z : 244 ( [M-H] ~) , 280 ( 
[M+CL]-). 

mm 5 

10 (2S, 4S) -l-[ (2S) -2-T5.;-Z-*?-)V7?/'(M-2->' 
(1) (2S. 4S) -2- (J^Stifrtf-M - 1 -L (2S) -2- (te 

r t _ ^ ^ ^ # )v#-)V7 5 y ) - 3 - * y -r ;w - 4 - 7;^n t! a u 
$?>©£& 

15 &ttm (3) fcW»©*ttT, (2S, 4S) -2- (75/*/M*:^W - 
4-7;^DtrnU5?>*»tt (2.33g) £ (2S) -2- (tert-T^i^K 

#-;i,7s>o -3-;>wv7*>& (3.oog) £0* m&r s E)V7 7Xtvx& 

mfr&tt (4.22g) 

MSCESI pos.)m/z:354([M+Na] + ). (ESI. neg. ) m/z: 330 ( [M-H] ")» 
20 (2) (2S, 4S) -1-C(2S) -2- (tert-^b^r*>*^x;>75 
j) _ 3 _^^;v7^y-f ;i/]-2-v'7y-4-7JV^-nt!DU> > >©^ 
(2S, 4S) -2 - (75/*;M?XJM - 1 -[ (2 S) -2- (tert-7 

b*->;fr ;i/*x;v7 s y ) - 3 - *^;i/7* y <i M - 4 - 7)V*u \z u u ( 

4.03g) *N. N-SWJW^ATS H (16aL) fc»*U VLfcS'7X)V 0.3 
25 5g) £iJD;LT, ffltcmmi^lfc. EJ6**#fc*W\ WfcX^VTfflltil, 

W^SSiJlffiTSSb, «ifiH#ibT«H<k:^« (3.49g) 

o 

MSCESI pos. )i/z:336([M+Na] + ), (ESI neg )m/z:312(Di-H3"). 
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(3) (2S, 4S) - 1 -[ (2S) -2-7^ J -1-^=5-)^^ J <M 

(2S, 4S) -l-[ (2S) -2- (teit-^b^ytDV^VTS./) ~ 
S-tWffS^M- Z-SsTS -4-7 fr*n\£uV&> (1. 70g) 
5 J-))/ (llmL) 4M&m7l«£ (UmL) £Jn*., mclHLl/ 

fc. *ffifc4M7K»fl3^hU^A*j8« (12mL) iS^HJ£ASto*JMx^ 

^AtT» MMlMETgib, t=fi@#i:LT, (2S, 4S) 
10 -1-CC2S) -2-7$S-3-*?)U79 S^)V\-2->>7;-4-7)V 

^-Dtrnuv 5 ^ (o.80g) ho-sp (o.60g) £**y-;ncg#u 4M 

mm (IBftX^MKfc 0.77mL) ©^-fV^ntf^X-x^ (22mL) JKfcfc* * 
(0. 75g) 

15 MSCESI pos.)m/z:214([M+H] + ), 236([M+Na] + ) > (ESI ne&)m/z:248([M+CL]-). 
^-NMRCDMSO-dg, 500MHz) 6 8. 57 (3H, br s), 5. 55 (1H, br d, J=51. 8Hz). 5. 06 (1H, d, 
J=9. 2Hz). 4. 08-3. 90 (2H, m), 3. 83 (1H, d, J=7. 3Hz), 2. 55-2. 34 (2H, m), 2. 12(1H, m). 1 
. 01 (3H. d, J=6. 7Hz) . 0. 98 (3H, d, 1=6. 7Hz) . 

20 (2S, 4S)-1-C(2S, 3R) - 2-73 / - 3 - *Y* s s79 J 4 )V\ 
-2-: >7;-4-7)\'*U\iUVi?>m£l&®&& 

(i) (2S, 4S) -2- (7S>*;wsxjW -l-[ (2S, 3R) -2 
- (tert-7'h*z/j3)Vtf-)l'7$.;) -3-* h* 9 s?9 
DfcfnU 

25 £J&m (3) tra»0*ft*T?, (2S, 4S) -2- (TS/fc/UfcJW - 
4-7;^DfcTDUS?>ttK«t (1. 18g) t (2S, 3R) - 2- (tert-^h* 

^#;i/#x;kt$/) -3-^h=^~>^>^ (i.63g) ifiT^rx 

t bTgift^ft (2.28g) 

MSCESI pos.)m/z:370([M+Na] + ), (ESI neg )m/z:346([M-H]-)o 
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(2) (2S, 4S) -1-[(2S, 3R) -2- (tert-7 h^ftJI/fc 

)V7* /)- 3 h^>:?*y-r;n - 2 —>7y - 4 -7;u*p ho u 
HMf!ii5 (2) ^tio^&T-, (2s, 4S) -2- (75y#;vfc;W 

5 -1-CC2S, 3R) -2- (tert-^h^^;i/fc;VT$y) -3-^ h^r 

>>^7<JW-4-7;v^ot;aU> > > (2.i7g) £0, 3l&@#<i:UT^®rb 

%m (1.96g) £#fc. 

MS (ESI pos. )i/z:352(Di+Na] + ), (ESI neg. )i/z:328([M-H]-). 

(3) (2S, 4S) -l-[ (2S, 3R) - 2 -75 / - 3 b*^?* 

io y -f jw - 2 - ->7 J - 4 - 7;v^n tf d u v^&mm©-^ 

Hi&flll 5 (3) hWM.V>H&^ (2S, 4S) (2S, 3 R) -2 

- (tert-:/h^#;Pfc;P7S/) -3-^h4 t ">^/-1';W-2-->7/ 
-4-y)Vjru¥uVi?> (1.82g) <fcO> UTSEM^^ (0.61g) 

15 MS (ESI pos.)m/z:230([M+H] + ) > 252(DiJ+Na] + ), (ESI neg )m/z:264([M+CL] -) 0 

$mm 1 7 

(2S, 4S) -1-[(2S) -2-757-3, 3 J < M - 
2 - ->7 / - 4 -7MnED u 

(1) (2S. 4S) -2- (75y#/WfcUW - 1-t (2S) -2- (te 

20 Ti-7b*^*)i>7$-)V75.;) -3, 3-^^^/-f;W-4-7;^n 
^»i (3) tTOo^T, (2S, 4s) -2- (75y#;i^-;i') - . 

4-7;^a^nU^>^S^ (2.00g) t (2S) -2- (tert-^h^^^ 
' fc;i/75 7) -3, 3-^W^>H (2.74g) £0, im^rXt 
25 LT^te<&% (4. 14g) 

MS(ESI pos. )m/z:368([M+Na] + ), (ESI neg )m/z:344([M-H3~) 0 

(2) (2S, 4S) -l-[ (2S) -2- (tert-r/b^^fcJKTS 

y) -3, 3-^5 1 ;^y'i , JW-2-'>7y-4-7;^DtrDU^>©^ 
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mmmi5 (2) tmkQtt&v* (2 s, 4 s) -2- (7$y*;^-;w 

-1-[(2S) -2- (tert-7>*i/#;i/fc;W7S7) -3, 3-^^ 
7* J < M - 4 - 7Jktn tf P U $>> (4. lOg) ck 0 , *Sfeg#:<h l/TSffl^ 
$J (2. 90g) 

5 MSCESI pos.)m/z:350([M+Na] + ), (ESI neg. )m/z:326([M-H3-). 

(.3) (2S, 4S) - l-[ (2S) -2-757-3, Z T i?*?}\,79 J 

IW415 (30 tnmo^STf, (2S, 4S) -1-[(2S) -2- (te 
rt-7h*^#;i^-;K7Sy) -3, 3-^^^y-fJW-2->-7y- 
10 4-7JM-DtfDU5>> (3.71g) «fcD (2S, 4S) -l-[ (2S) -2-7 

sy-3, 3-^^;i/^y-r;i/]-2-^7y-4-7;^ntfnU^> (2 

• 25g) (0.'80g) #>&Mfc£<ft (0.92g) £#fco 

MSCESI pos.)m/z:250([M+Na] + )v (ESI neg )m/z:262([M+CL]-) B 
l H-NMR(DMSO-d 6 , 500MHz) 6 8. 54(3ft br s), 5. 55 (1H, br d, 1=51. 5Hz), 5. 07 Oft d, 
15 J=9. 8Hz), 4. 15-3. 93(2ftm), 3. 79 (lft s), 2. 55-2. 32 (2ft m), 1. 05 Oft s). 
MMM 1 8 

(2S, 4S) - l-[ (2S) -2-75Z-3, 3 -Pttfr-ff J<M - 
2-V77-4- 7)V*u tfnU $>>JMak*Ka[ • 1 
£%091 7T#e»n^:" (2 S, 4S) -l-[ (2S) -2-7S/-3, 3- 

20 > f ^5 i ;u7^y-r;w-2-'>7y-4-7;^ntfDUv J > (o.25g) 

-;K6aL) 4 8 XJtflsjcm (0. 14mL) t^V7n kT^X-^W ( 

9mL) <D*$iLtcmmzmZ-it. Hfc> '7t , V7 p ntf;i/X-T;i' (5mL) ZtnZT 
«#U *rffiLfcl&ii&ittH,&. #&nfcttftft» (1.5mL) 

25 bx, a*fi»*fcUTaMto&4b (o.20g) &#fc. 

Anal, calcd for CnH^FNsO-HBr-HjjOiC, 40. 50;ft 6. 49;N, 12. 88;Br, 24. 49;F, 5. 8 
2. Found :C. 40. 57;ft 6. 44;N, 13. 02;Br, 24. 52;F, 5. 83. 

mum 9 

(2S, 4S) - l-[ (2S, 3R) -2-7^J-Z-*j-)W>9J'UV\ 
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- 2 - 1/7 J- 4 - 7)V*U MU U 5>>ifcttSM)'&J& 

.(1) (2S, 4S) -2- <75y*JMfc:JW -1-C (2S, 3R) -2 

- aert-^h^>*JHR=^75/) - 3 -^;w*>*/-f ;w - 4 -7*:* 
Deny 

5 (3) tpa»©*»T, (2s, 4S) -2- as /fcJMfc^w - 

4-7;^Dtrays;>fflWI[ (0.67g) t (2S, 3R) -2- (tert-7>* 

->*;v^-;w7^y) -3-^;v^>^>ko. 5*fn% (o.96g) £0, 

7=E)V7TX£lsX%mtt&® (1.30g) 
MS (ESI pos. )m/z:368([M+Na] + ), (ESI neg. ) m/z : 344 ( Dl-BQ ") . 
10 (2) (2S. 4S)'-1-[(2S, 3R) -2- (tert-^h*V*^*= 

;p rS y)- 3 ~^j^>^y^;W-2— >7y-4-7;V^aHnyi?>o 

nmmis (2) tra*©**-*?, (2s, 4s> -2- (75/*^») 

_ 1_[ (2S, 3R) -2- (tert-r/^^l'tf-^TS/) -3-pWV 

15 ^>^y-r;w-4-7;^Dtfpy d.2Sg) .to, ifi7W7^tu 
xmmfc&yo (1. i5g) 

MS (ESI pos.)m/z:350([M+Na3 + ), (ESI neg )m/z:326([M-H]-)o 

(3) (2S, 4S) -1-C (2S. 3R) -2-7^-3-*5P;V^>* 

20 Mif!ll5 (3) tm<Djmt* (2S, 4S) -1-[(2S. 3 R) -2 

- (tert-7h^^*;^^7Sy)-3-^5 1 ^>^>''1 , JW-2-'>7> 

-4-7;V^-Dfc!D>J^> CI. 08g) J=t>3aWb£tt (0.29g) 

MSCESI pos.)i/z:228([M+H3 + ), 250([M+Na] + ), (ESI neg )m/z:262([M+CL]-). 

DIWJ2 0 

25 (2S, 4S) (2S, 3S) - 2 -75/ - 3 -jWW"*>*/-f M 

- 2 - *>7 J - 4 - 7 )V*U tf d y >&&&©£$ 

(1) (2S, 4S) -2- (7£/#;V#-»0 <2S, 3 S) -2 

- (tBit-y-h^ti)V^)V7^y)-3-^)^>^y^M-4-y^ 
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mmmi (3) tmmo^r. us, 4s) -2 - (75 /^fc^) - 

4-7;^atfP»J^>^M (0. 51g) t (2S. 3S) -2- (tert-7>*. 
i/^;i/fc;W7^y) -3-^^;^>^>m (0.69g) £D> ifiTWr^ 
tLX^mitG®} (0.99g) 
5 MS(ESI pos.)m/z:368([M+Na] + ), (ESI neg. )m/z:344([M-H]-) e 

(2) (2S, 4S) (2S, 3S) -2- (tert-7b^^;i/fc 

(2) tmm<D%mT\ (2s, 4s) -2- (t$.;*jv$-)V) 
10 -1-[(2S, 3 s) -2- (tert-7h^->^;vfc;i/75y) -3-^^;> 
^>^y-r;w-4-7;^atfnu> f > (o. 84g) &k>. tfiywjxti 

TgE^b£% (0.83g) £#fc. 

MSOESI pos. )m/z:350([M+Na] + ), (ESI neg. )m/z:326([M-H]-). 

(3) (2S, 4S) (2S, 3S) - 2 -7$ J - 3 -*?-)V^>? 

15 2-^7;- 4-7 )V*u\iuvv>>w$k&<Dt:& 

Siigm 5 (3) i^©^T, (2S, 4S) -1-[(2S, 3 S) -2 

- (tert-^h^^*;i/#^Ji/75y) -3-^^;v^>^y-r;i/]-2-->7/ 

-4-7Atnk!DU^> (0.35g) <ktK H»J 1 T#£nfcft&tJ£:^--Tfc 
(0. 14g) £#fco 

20 SHJS0!l2 1 

(2S, 4S) -1- (tert-^KT^) 7^^-2-^7^-4-7^ 

tert-^;V7^> (0.47g) §fb7kl«D77> (lOmL) £&S?U 
(2S, 4S) -l-^D ; 67ir5 t ;i'-2->'7/-4-7;^Ot!PU^> (0 
25 .30g) Cfh7kK077> (3mL) gfc&Jll*., tJ^DJHftU 

5?X5F-;Wx-xJHClWib?F*«ftWb, afrS»*fcl/T (2S, 4S) -1 
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- (tert-^I/Ta/) 7-fe5 1 ^-2-i/7y-4-7;^nfcfDUv f > (0. 
26g) %mZo CO.-gK (0.25g) £> ^tfe4MmM (H#X^;t«> 0. 3mL 

fit&5fcfcl/T&»ffr&*l (0.28g) *ntz. 
5 MS(ESI pos.)m/z:228([M+H] + ),250([M+Na] + ), (ESI neg. )m/z:226(M)-)> 262( 
DJ+CL]-). 

^-HMROMISO-de, 500MHz) d 9. 10 (2H. br s). 5. 56 (1H, bi d, J=52. 9Hz), 5. 09-5. 06 ( 
1H. m), 4. 16 (1H, dd, J=24. 4, 12. 5Hz), 4. 12 (1H. d, J=16. 5Hz), 3. 88 (1H, d. J=16. 5Hz), 
3. 86 (1H, ddd, 1=39. 9, 12. 5. 3. 3Hz), 2. 54-2. 40 (2H, m), 1. 33 (9H, s). 

10 mmm2 2 

(2S, 4S) -2-y7;-4-7Mo-l- MV7u\Z)V7$.J) 7± 

mmm2 1 tmmojj&v. -iwruwr^ <o.65g) t (2s, 4s) - 

1 _y n ^7ir^;i / _2-$/7y-4-7J^ntrPUv J > (0. 50g) «k0, 
15 »*iLT«B^* (0.1 6g) fcfcfc. 

MS(ESI pos.)m/z:214([M+H] + ), 236([M+Na] + ), (ESI neg. )m/z:212([M-HT), 248( 

Oi+CL]-). 

(2S, 4S) -2-~>7/-l- {z/itUZfuWT^J) 7±?)V-4-7 

20 )v*uvu u 5? 

^fl2 1iH»0#8n?* ^P^nt!;i/75> (0.86g) i (2S, 4S) 
- 1 -^p^7-fe^;i/-2-->7/-4-7;l/^at!PU^> (0.718) & 
fe»*tUTSH'fb'&* (0.28g) 

MS (ES I pos. ) m/z : 2 1 2 ( [M+H] + ) , 234 ( Di+Na] + ) » (ES I neg. ) m/z : 246 ( [M+CL] ") . 
25 »J2 4 

(2S, 4S) -2-1/7J-1- (^D^Jl/757) 7tt)V-4-7)V • 
* n tf □ U 5? >H&ii©£j£ 

S«6«2 12:W*©*tt-e, <>*aWW75> (1.07g) t (2S, 4S) - 
l-?U : E7'fc?')\'-2- s s7J-4-7)V*uWV5» (0. 71g) «t0> **& 
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»*fcbT*Bft5£*l (0.31g) 

MS (ESI pos. ) m/z : 2 26 ( [M+H] + ) , 248 ( [M+Na] + ) , (ESI nee. ) m/z : 260 CW+CL] ") . 

mm&\2 5 

(2S, 4S) -2-i/TJ-l - (^D^^VTS;) 7iz3 1 ;i/-4-7 
5 M u b? n U 5? >&M&©£i& 

Sat«2 1£H«©#Sn?, ->^n^>^7$> (1.28g) fc. (2S, 4S) 
-i-7n^7W;P--2-*>7/-4-7;V:*n£ay v> (o. 7ig) 

fi»*tl/T«Wb^ll (0.58g) fcfcfc. . 

MSCESI pos. ) m/z: 240 ( [M+H] + ), 262 ( [M+Na] + )> (ESI neg. )m/z:274([M+CL]-) . 
10 mMM2 6 

(2S, 4S) -2-^T/-4-7;^D-l-[ (l-bKD^^^W ~> • 

^ n^>^;VT5 y ] 7-k^;i/tf a y ^^fiBfett©^ 

H«^2 1tRltt©^ffiT, (l-th*a*:>y^l^>7a^>^;i/75> ( 
0.59g) t (2S, 4S) -l-^D^E7-fe5 i ;U-2->'7y-4-7;i/^-Ot!D 
15 Vi?> (0.60g) bT3iHfc£* (0.51g) £#fc. 

MS(ESI pos.) m/z :'292 ( [M+Na] + )> (ESI neg. )m/z:268([M-H] - ). 304([M+CL]-). 
1 H-NMR(DMS0-d 6 . 500MHz) <5 8. 99 (2H, br s), 5. 68 (1H, br s), 5. 55 (IE br d, J=52. 4 
Hz), 5. 08-5. 05 (1H, m), 4. 17 (1H, br d, J=16. 5Hz), 4. 09 (1H, dd, J=23. 1, 12. 2Hz), 3. 9 
8 OH, br d, J=16. 5Hz), 3. 820a ddd, J=39. 3, 12. 2, 3. 1Hz), 3. 51&3. 48 (2E ABq, 1=12 
20 . 5Hz), 2. 56-2. 36 (2H, m), 1. 86-1. 68 (6H, m). 1. 59-1. 48 (2H, m). 
*K0S2 7 

(2S, 4S) - 2 - v-7 y - 4 - 7)V3rU- 1 - ( 3 — T V T'D^^n tf 

;w7 s y ) 7*3^ tf n u Mau*©^ 

3— ryya#*^Dt:;PT5> (l.lg) Srh7kHD77> (15mL) 
25 *»T(2S,.4S) -l-^D^7'fe5 i ;i'-2-^7y-4-7;^ 

DKDUS?> (0.45g) ©fh7kl«D75> (5mL) SMfrfettA.,' ®o <?)#$§. 
U iHTlW^tft. ^i^ffiTlll'. i/Dn*Mfcjg«U 
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: 1-2 5 : 1) T?*»«bfc. #6*l^Ktft^x^M-^ (5mL) 

, 4M&M Cfi|*x^/Wfflfc 0. 33mL) ©^X^JUX-r^ (40mL) * 

5 fcl/T*IHfr&» (0. 32s) 

MS (ESI pos.)m/z:272([M+H] + ),294([M+Na3 + ), (ESI neg.)m/z:270([M-H]-\ 306( 

[M+CL]"). 
. fl»J2 8 

(2S, 4S) -2-v'Ty-l- (^a^^;W75y) 7*^-4-7 
10 )V*n\£uVz?>m&&®&i& 

m&mz 7 bmko*8rcs'*v*9m'7s> a.ig) t (2 s, 4 s) - 

1 _^ a c £7 ^;V-2-v'7/-4-7;U^nt:aU-7> (0.45g) 
(0.29g) 

MS(ESI pos.)m/z:282([M+H] + ),3()4([M+Na] + ), (ESI neg.)m/z:280([M-H]-X 316 < 

15 [M+CL]"). 
m&W2 9 

(2S, 4S) -2-V77- 1 -[2- (3, .4-^hWx=;W X^W 
7 5 7 ] TttJV- 4 - 7 P tf a U i? 
fH»J2 7 fcra«0D#ftT2- (3, 4-^ h*<>7xX;i/) X^75> ( 
20 0.5s) £ (2S, 4S) -l-7*n^7-fe^-2-^7/-4-7;^ntfa 
U5?> (0. 25g) j^6*S6»*2:lyT««^* (0. 24g) 
MSCESI pos. )i/z:336([M+H] + ), 358([M+Na] + ), (ESI neg. )i/z:334([M-H]-), 370( 

[M+CL]"). 
^JS^ 3 0 

25 (2S, 4S)-2->7/-4-7;W , n-l-[(l-^h*'>^-l 
{\-^Y^y^)V-\-^)V) X^;i/75>ttR* (0. 74g) §fb7tFD 

(7. 5mD tx^y-;v (2. 5mL) ou^mmmu imr. *mv? 

Ptr;i/75> (0.92mL) £»*.T*»bfcft, «VJT (2S, 4S) - 1 -7*D 
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*7tt)l-2- 9 s7 ;-4-7)V*n\±UVP> (0. 62g) Ztintt. >K^T, 
liWlfci, £fflK:Rl/C2BM»#b&. S0t«2 1 iB«|©*j*Ttl 
&S*firV>, *fe»*£bT»Bfc£* <0.07g) 

MS (ESI pos.)m/z:258([M+H] + ), 280([M+Na] + ), (ESI neg. )m/z:292([M+CL]-). 
5 H»3 1 

(2S, 4S) -2-^7y-4-7;^D-l-[ (2-fcFn*5/- 1, 1 . 

m&M2 1 tmunx&Vs 2-7^y-2-^)V- 1 -yp/v-;i/ (o. 

71g) £ (2S, 4S) -l-^D ; ET-fe5 1 ;i'-2-^T>'-4-7;^nfcfDiJ 
10 i?> (0. 548) <fcD. *tlfi»*il/Ta«ft:^» (0.62g) 

MS(ESI pos.)m/z:244([M+H] + ), 266([M+Na] + ), (ESI neg. )m/z:242 ([M-H]~), 278 ( 
CM+CU ") • 
HH0I3 2 

(2S, 4S) -1- (2-T^T>5 L ;i/7^/) 7*^-2-3/7^-4- 
15 7j^DHD y s^^ittMft©^ 

*K^2 7iW«IO^jatT?2-7^T>^>75> (0. 4g) i (2S, 4S) 

-i-^o^E7-k5 1 ;i/-2-3/7y-4-7;i/^-nt:nU^>(0. 25g) 
»*fcLT*Wb**> (0.23'g) 
• MS (ESI pos.)m/z:306([M+H] + ),328([M+Na] + ), (ESI neg. )m/z:304([M-H]-), 340 ( 
20 DI+CL]-). 

mzm 3 3 

(2S, 4S) -2-Z/7S -4-7JV3-U-1- (l-kh'D^-3-7^ 

v>^7sy) 7-fe^;nfoU5?>»*©'&« 

*JtW2 7ira«©^»T, 3-75/-l-7^T>^/-;K0.70g) fc ( 
25 2S, 4S) - l-^D^7-fe^;V-2->'77-4-7;^nt:niJ> ? > (0. 
47g) «fcO, *6»5|5a:LT*ifc£* (0. 42g) £#fc e 
MS (ESI pos.)i/z:322([M+H] + ),344([M+Na] + ) ) (ESI neg. ) m/z : 320 ( [M-H] ") , 356 ( 
[M+CL]-). 
M1&M3 4 



51 



WO 02/38541 



PCT/JPOl/09818 



<2S, 4S) /- 4-7 (l-tHD^>-4-7^ 

4-757-1 -7^y>^/-;i/ (0.5g) $fh7tHD77> (lOmL), X 
9S-)V (5aL)l3*ftU (2S, 4S) - l : -^n*7«fe^;W- 2 -5/ 

5 7y-4-7;u^-Ph°ou >>> (o.45g) sira^L, «>-p<o#jau tiTiWl 

mmm; ^Dn»: 7^7-JI/: 2 5%7> : &x77K^i£=4 0 : 1 : 0. 
10 1-10:1:0.1) fcSn&aatfcftKx^P (5mL) 

» 4M^m aaaxsvujwfc o. 30dl) s*&TOinA.fc. ^ftbbfc^»^a 

®U H«X^TSjfc#U «!6®*tl/Tai{b'&* (0.27g) £#fco 
MSCESI pos. ) m/z : 322 ( [M+H] + ) , 344 ( [M+Na] + ) , CBSI neg. )m/z: 356 ([M+CL] ~) . 

mmm 3 5 

15 (2S, 4S) - 2 - ->7 / - 4 -7)V*U- 1 - (l-^h^^-3-7^-7 

4 t^OTj^Tl h**s- 3 -7^T>*>75 > (0. 17g) t 
(2 S, 4S) - l-^P ; E7-t5 1 JP-2-^7/-4-7;l/^nlfDU^> (0 
.17g) frS (2S, 4S) -2-S/77-4-77W-D-1- (1-^^- 
20 3-7?V>5-)V7$./) 7-fe9 t ;HfDUS?> (0. 23g) £<D-g& (0.2 ' 

2g) £RRx^ (4mL) UttL, 4MJ&8& OMtX^WMfc 0. 20mL) ttttoX 
It, KfcWfcteSW^x-SMU C8raL) *Hp**f«ai/fcW»«WRUT, M 
»*£LT*Hfc£fc (0. lOg) 

MS(ESI pos. ) m/z : 336 ( [M+H] + ) , 35 8 ( [M+Na] + ) , (ESI neg. ) m/z: 370 ([M+CL]-) . 
25 §HJg0iJ 3 6 

(2S, 4S) -1- (1-7^V>5 1 ;P757) 7^^-2-^77-4- 

5£|fl»0#ftT?l-7^T>*:/75> (0.45g) t (2S, 4S) 
- 1 -7*D ; E7'fe5 1 ;P-2-v'7/-4-7Jl/^DbfDUv?> (0. 235g) 
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fi»*fcl/T«MfeG* (0.15g) 

MSCESI pos. )i/z:306([M+H] + ), 328([M+Na] + ), (ESI neg.)m/z:340([M+CL]-); 

mmm 3 7 

(2S, 4S) -l-[2-[ (5-^DPt!U^>-2— -f;W 7$y]X^ 
5 7 5 y 3 T-fe^- 2 - i/7 J - 4 - 7)V*U M D U ^^Z^HMt©*^ 

(1) (2S, 4S) -1-[N- (tert-7>^#;i^x;i/) -2-[ (5 

2- (2-75^X^75/) -5-*nDtfU5?> (1.54g) £X^/-;i/ 
10 (15mL) \zmmU (2S, 4 S) - 1 -^MlTfe^- 2 - 1^7 J - 

4-7;l/^-atfDiJ^> (0.71g) ©rh7tl ? D77> (15mL) »tt*jbnA., & 

(1.96g) ©Th7bHD75> (lOmL) V70 tfJl/X^ 

;W75> (0.52mL) #Htb»lT 1 WURHWl/fc. gfc*«ETS*b 

15 , a»*^u*y;v*5A^n^ h^77>f mmmm : imx^w 
= 2 : i~a«x^©*) Tftfiu asfiT^i^rxtucaawfrfirtt (1. 

07g) 

MS (ESI pos.)m/z:448([M+Na] + ), (ESI neg)m/z:424([M-H]-). 
(2) (2S, 4S) -l-[2-[ (5-?UU¥VP>-2—()V) 7$;]I 
20 3^)17 7tt)\>- 2-1/7; -4- 7)V*U\Zu U 

(2S, 4S) -1-[N- (tert-7h^->*Jl/fc;i/) -2-[ (5-^DO 

tf u 2 — f ;w 7 s y ] x^7 5 /] 7-fe^;w- 2 - *>7 / - 4 - 7)V* 

UtfDU^> (1.02g) ftl, 4-5>**U-> (2.5mL) fc*#U *)$T4MiI 
M (1, 4-z?**V>®m, 7.5mL) Sim*, *fcTll$ra»#l'fc. 
25 h;i/X> (30mL) £iP;L *8F**itt[L&. **e>nfc»*£** J -;i> (2mL 
) \zmmU h)V3L> (50mL) fciB*.M7?ft#l,&. ^a*UfcT»£?Jil£L 
x m&fcMtLT&mfc&VS (0.75g) 

MSCESI pos.)in/z:326([M+H] + ), 348([M+Na] + ) > (ESI neg )m/z:324([M-H]-), 360 ( 
[M+CL]-). 
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mm 3 8 

(2S, 4S) -2- s s7J-4-7-)V*U- l-[2-[ (tfU$»-2— 1 )V 

) 75 7]x^;i/75 y]7-fe?;vt!D u 5?>rWWi[©*^ 

(1) . (2S, 4S) -1-[N- (tert-7>^^;i/fc;W - 2 -[ (tf U 

5 v>-2— - r;w 75y]x^75/]7-fe5 L ;i/-2->-7y-4-7;^ntr 

11^3 7 (1) tTOO^T2- (2-75 7X5 1 ;l'75/) (0 
.82g) t (2S, 4S) -l-?U*£7tt)V-2- 9 s7J-4-7fr*U\*U 
(0. 71«) ^6»67^777ilT«lft^« <0. 60s) 
10 MSCESI pos. ) m/z : 414 ( [M+Na] + ) , (ESI neg. )m/z:390([M-H]-). 

(2) (2S, 4S) -2-i >/77-4-7;i/^-n-l-[2-[(tfU> f >-2-' 
-i ;W 75 7] x^;i/7 5 7 ] 7-b^V tf n U >x&M&©£-J& 

feSfiM3 7 (2) tmm<D^mX\ (2S, 4S) -1-[N- (tert-^h* 

^j^x;i/) — 2 — c <tru 2 — 757]x9 t ;KT5 7]r-t^- 

15 2 - ^7 7 - 4 - 7;^ □ M □ U 5> >(0. 54g) «k D , t UT«jB^fc^« 

CO. 27«) 

MS(ESI pos. )m/z:292([M+H] + ), 314([M+Na] + ), (ESI neg. ) m/z: 290 (Mr), 326 ( 

[M+CL]-). 

Sfcffiftl 3 9 

20 (2S, 4S) -1-C2-C (5-757*;U^x;l/tfUi?>-2-' r;W 75 
7]X5 t ;i/75 7] 2 —>77 - 4 -7Jl^n fcfD U 5»X3fflMft©-& 

fig 

(1) (2S. 4S) -1-CN- (tert-^b^tfJl^XJU) -2-[ (5 
- 7 5 7 * )Vtf~)V t! U v 5 > - 2 — i )V) 75 7] X^7 5 7 ] 7-fe^- 2 - 
25 ~>77- 4 -7^*n-b!DUS?>©<rJ* 

»J3 7 (1) £TO®#Sn?2- (2 -75 7X5^75/) -5-75 

7^;i/^x;i/tru^> (l.osg) t (2S. 4S) -i-7n^7-fe5 L ;v-2->' 

77- 4 -7;i/^"DtfPUv ? > (0. 71g) ^£>&£7^;P7 7 7.£UTM{fc'&tl 
(0. 36s) 
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MS (ESI pos.)n/z:457(W+Na] + ), (ESI neg. ) i/z : 433 ( [M-H] ~) . 
(2) C2S, 4S) -l-[2-[ (5-7S/#;Wfc;^U> J >-2--l'Jl/) 

7 $ J ] x^;U7 $ y ] rtfih 2 - *s7J - 4 - ?M a tf n U 5>>=«* 
5 ft%0!3 7 (2) £H«6CKfrj5feT, (2S, 4S) -1-[N- (tert-7>* 

3/*;w$ryw -2-[ (5-7$y^;i/^-Ji't!U> ? >-2— r;w 7$y]x 

=?)V7* J]7tt)V- 2-^7/ -4-7 )V*U\LuW> (O. 32g) £0, ^ 
tt6»*iUT«Hfls£« <0.26g)-*ttfc. 

MS (ESI pos.)m/z:335([M+H] + ), 357([M+Na] + ), (ESI neg. )m/z:333([M-H]-), 369( 
10 [M+CL]-). 
5felfc0!l4O 

(2S, 4S) -1-[[(2S) -2~7^/-2-^^U^\^)V]7^)V] 

(1) (2s. 4s) -2- (7^y*;i/fc;k) -i-[[ (2s) -2-7;^ 
15 Vx;Vj* f*^;fr;i/#x;Kr$ y - 2 da^$/;1/] 7ir3 L ;KI -4-7;^ 

^JBflll (3) (2S, 4S) -2- (7S/#Jl^x;!/) - 

4-7^nbraui?>«aKft (o.30g) t[ <2S) -2-y)V*u-)i>*h* 

^M-JV7$/-2 -^D^->;W^1 (0.71g) ckO, ifi7^7 7 
20 XibTMft^lll (0.88g) &$»fc. 
MS(ESI pbs.)m/z:516([M+Na] + ). 

(2) (2S, 4S) -2-5/77-1-Ct (2S) -2-7;^Wx;^h^i/ 
*;i/^-JV75 / - 2 - DA^v'M 7ttM - 4-7)V*U KD U 3?>® ' 

25 £t&m (4) (2S, 4S) - 2- (7$y^;^-;0 - 

i-[[ (2 s) -2-7;I/^-!^-;m N+^M-JI/ys / - 2 - 
v;v]7-t^ L ;W-4-7;^nt!nUv f > (o. 86s) £0, ik&r&vyTZti, 

nmmit^ (o.76g> 

MS (ESI pos.)m/z:498([M+Na] + ). 
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(3) (2S, 4S) -1-[[(2S) -2-7§S-2-i/9W\*rW]7± 
9)V\ - 2 - 1/7 J - 4 - 7;^p K a 'J $>>8MMft©£jfc 
fUg#)l (5) tW«|0*»T» (2S, 4S) -2-S/7y-l-[C (2S) ■ 

- 2 - 7W h^^M^ji^s y - 2 - ^ da^^w rwjw 
5 - 4 - 7;v^-n trn u y y (o. 73g)' «t o > m&®*£VT&mtt,&y3 <o. 27g) 

MS(ESI pos.)m/z:254([M+H] + )> 276([M+Na] + ), (ESI neg.)m/z:252([M-H]-), 288( 

[M+CL]-). 

mMM4 1 

10 (2S, 4S) (2S) -2 -75/ -4- [[5- (*>V)V**i'*l )V 

3j? - ;w ^ >^;U7 5/]* ; wte;w 7* y -f ;w - 2 - ~>7 / - 4 - 7 / w- o tf 
3«M4 0tnai<D3!f»T, (2s, 4s) -2- (7$ /#;v#-;v) -4 

-7;W*DKnU5?>*«* (0. 30g) fc[ (2S) -2-'7;^W=lJM h^r-> 

15 ^^-;i/75/--4-[(5-^>i?;^*'>*^-J^>5 1 ;W 75/#;p 

(1.07g) £0, «fi7W7XibT38ifl5^* (0.16g) & 

MS(ESI pos.)m/z:447([M+H3 + ) > 469([M+Na] + ), (ESI neg. ) m/z : 445 ( [M-B] ")» 481 ( 
tM+CL]-). 
20 2 

(2S, 4S) -1-[[(2S) -2-TS.S-€>-*>i?)\'tti'%)Vtf~)l' 
75 7] A=HJ- J -f )V) - 2 - s s7 J - 4 - 7)V* P tf n U V y^BMo^ J& 
(1) (2S, 4S) -2- (7^y^;i/fc;0 (2S) -2- (te 

25 /-f;W-4-7;^otfnU>?>©-&j5& 

(2S, 4S) -2- (7$;AMZJW -4-7;^nt!DU^>mm^ 
(0.30g) t <2S) -2-tert-7'h^^;l'#-^75y-6-[^>> 5 ;^ 
^i/^;V^-Jl/75y]A^>mtKD^^^tt<m-<5 HXZfJl' (0.71g) 
*5>*3 t JWO'A75 Y (5mL) fc»#U *MV7vW7^> (0. 26mL) *jp 

56 



WO 02/38541 



PCT/JP01/09818 



*Tv mmn-wmvit. mmmi (3) tmuo^mrmm^n^, m& 

7W7 7*£ VT&Bteffll (0. 69g) 
MS (ESI pos. )m/z:517([M+Na] + ), (ESI neg. )m/z:493(QHQ~). 
. (2) (2S, 4S) -l-[[ (2S) -2- (tert-yh^*;W?=iJW75/ 
5 ) -6-^>^^'>*;^-^7Sy]A^U-7'f;W-2-^7y-4-7 

$%m (4) tmno^m^> (2s, 4s> -2 - crsy*;^-^) - 

(2S) -2- (tert-^h^">*;^n;i/75/) - 6 

•>*M?^7s;]^;'f)i']-4-7;WT3i;ai)^ (0. 65g) j;d, & 

10 ^7 ; E;i/7 77i:UT«^ (0. 36g) £#fcc 

MS(ESI pos. )m/z:499([M+Na] + ), (ESI neg. ) ffl/z : 475 ( DM-H3 ~) » 

(3) (2s, 4S) -i-[[(2S) -2-7^y-6-^>^;i/^^;^ 

-;i/7 5 j ] a*1*V -f )V\ - 2 - *>7 J - 4 - P If P U S> 

(2S, 4S) -1-[['(2S) -2- (tert-7*b*>';fr;W^^75y) 

is - 6 -^>^;i/^4^*;i/#-;w75 /] ^w-r^]- 2 - >ov -4-7^ 

tDt!niJi?> (0. 34g) SI, 4-^^> (2.0mL) fc*fl?U 4MSSI ( 
1, 4-5?*W>WK, 2.0mL) £lP;LT> mtST2. 5l$W&#bfc. 
«EET*f8U %Ztltc?m\Z2-ZfurtJ-)V (3.0mL) (1. OmL 

) &Jn*.Tig#U -f V7DHJH- t)V (lOmL) £iq?Lfc. ?t$t£0. 5«rH 
20 mM#t^ffl«^£mUT, Jife»*tLTafiflS'&» (0. 27g) 

MS(ESI pos. )i/z:377([M+H] + ), 399([M+Na] + ), (ESI neg.)m/z:375([M-H3-),411( 

[M+CL]-). 

&MM4 3 

(2S, 4S) -2-'>7;-4-7Ma-l-[[(2S, 3S)-3-*^ 
25 )V- 2 - * 9-)V7 5. J ] J -i M £ P U 

(1) (2S, 4S) -2- (75y*;W$=JW (2S, 3S) -2-[ 

N- (tert-^h*^;^-^) -N-^W7S/-3--*9 1 ;U^>*/<1' 

; w - 4 - 7 p H p u v 5 

(3) tmt<D%8K> (2S, 4S) -2- (75/*A'afe«') - 

57 



WO 02/38541 



PCT/JPO 1/09818 



4-7 )V*U\£u Vi»90tilL (0. 67g) t (2S, 3 S) -2-[N- (tert- 

7h*->#;i'#~Ji') -N-^?;w]T$y-3-^?;v^>^>^ (o.98g) «fc 

D> i^^^r^tltilt^ (1.35g) 
MS (ESI pos. )m/z : 382 ( [M+Na] + ) . (ESI neg. ) m/z : 358 ( [M-H] ~) . 
5 (2) (2S, 4S) -1-[(2S, 3S) - 2-[N- (tert-^h*^*;^ 
~)V) -N-^5 1 JW75y-3-^fM>^;'fJH-2->'7;-4-7;i/ 

hj&mis (2) tua^s^ (2s, 4s) -2- (7$.;*)vtf-)i>) 

-1-[(2S, 3S) - 2-LN- (tert-^b^->*>3l?-;W -N-jWM 

io 7^y-3-^5 l ;v^>^y-i';n-4-7;^ntrnu^> a.32g) <fco> $s 

fi7^77XtbTSI^ (0.89g) 
MS(ESI pos. ) i/z: 364 ( [M+Na] + ), (ESI neg ) m/z: 340 ([M-H]"). 
(3) (2S, 4S) -2->'7y-4-7;^n-l-[[ (2S, 3S) -3- 
;* 5-)V- 2 - ;* ?\>V7 5 7] 7 < M t! P U 5> >*&g^©-&J5fc 
15 (3) £H31£©£*re, (2S, 4S) -1-[(2S, 3S) -2 

- [N— (tert-7*h^r^;i/^-;W -N-^f;W75;-3 
/-f^-2->7/-4-7MolfD'J^> (0.10g) <fcD> 4&£©*£t/T- 
SJBflT&W (0. 053g) £#fco 

MSCESI pos. ) m/z : 242 ( QJ+BQ + ) , 264 ( [M+Na] + ) , (ESI neg.)m/z:276([M+CL]-). 

20 

(2S, 4S) - l-[[ (2S, 3R) -2-757-3- (tert-T'h^v' 

(1) (2S, 4S) -1- (tert-^h^v^;Vfc;W -2-*>77-4- 

25 &%0915 (2) iR*©^acT, (2S, 4S) -2- (TS/fc/MtoW 
-1- (tert-:?h*->#JV#-;V) -4-7;W*dKdU5?> (10. Og) «t«9x 
fcfi»*fclxT3MMs£tt 0.23g) £#£c 
MS (ESI pos. ) m/z: 237 ( [M+Na] + ). 

(2) (2S, 4S) - 2 - ->7 / - 4 - 7J^D t! D U 
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mmmiS (3) tllOJSl: (2S, 4S) -l - (\tii-7h*i'tl)\' 
-2-->7y-4-7;i/^Dt!nU^> (8.99g) iD^W^ib 
TM^tf (5. 76g) 

MSCESI pos.)m/z:il5([M+H] + ), (EI pos. )m/z:lH([M] + ). 
5 (3) (2S, 4S) -2-->7/-l-[[ (2S, 3R) -2-7M^JW 

(3) tmffi<D%&T?, (2S, 4S) -2-->7/-4-7;i/^-Ptf 
UVJ>mm. (0.30g) £[ (2S, 3R) -2-7Ml/-iM^^M 
10 -)V7S.;-3- (tert-7h*:7) ]7*># (0. 80g) cfcD, i67^^7 7 
T.ibT^-fb'&tl (0.87g) 
MSCESI pos.)m/z:516([M+Na] + ). 
(4) (2S, 4S) (2S, 3R) -2-757-3- (tert-7>* 

] 7? 7 < M ~ 2 - ~>7 J - 4 - 7;^ O fcfP U ~7>:&M&<Z>-&E£ 
15 AMMU (5) (2S. 4 SO -2-5/77- l-[[ (2S, 

3R) -2-7;^l/-;Mb^r'>*;Wfc;V7S7-3- (tert-7h^v0 3 
7 , ^7^;W-4-7;W^at!DU'7> (0. 71 g) iTOSBflS^ 
4b (0.28g) 

MSCESI pos. )m/z:272([M+H] + ), 294([M+Na] + )» (ESI neg. )m/z:306([M+CL]-). 
20 *il^!4 5 

(2S, 4S) -2-^77-4-7^*0-l-[[ (3S) -1, 2, 3, 4 

-xb7kFP-ry*7U>-3 — f ;w*^#=yw tro u ^>m^<o^m 

(1) (2S, 4S) -l-[ (3S) -2- (tert-^b+S/*^*^) -1 

, .2, 3, 4-rb^tHP-f y^r/u>-3— f;w*;^-;w-2-*>77- 

25 4 - 7;^ P tf n U *J ><D&& 

mmmi cs) £i^<z>£sre> (2s, 4s) -2-i/77-4-7;^pif 

DiJ-^ll (0. 69g) <h (3S) -2- (tert-7h^'>*;l/fcJW -1, 
2, 3, 4-rh7tHD<V+/U>-3-M*>i (0. 41g) £9, 
»*fcbT»(&&ft (0.83g) 
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MSOBSI pos. )m/z:396([M+Na] + ), (ESI neg. )m/z:372([M-H]-)o 
(2) (2S, 4S) -2-i/7y-4-7;P^D-l-[[ (3S) -1, 2, 3 

5 (2S, 4S) -1-[(3S) -2- (tert-yh^->*;l/fcJl/) -1, 2 
, 3, 4-xh7hHD-ry^y U>-3 — 1 )V]%)V#-)\,- 2-=s7 S - 4- 
7MDtD'J^> (0.30g) *X^y-;W (6mL) KUB»bJK»L/fc. 
imm (3mL) *iD*, «J>o<D«»*TlHlblBWI»bfc. Mfc**/-^ ( 
6mL) ^6MttS7K»tt (3mL) SJP^STl B&&Vtc. 8HK&*ESIBU 

io #&nfc»«$>x?\jwx-^;rafe#i/&«» (2mL) tc*#u 0 

Sl^V (lOiL) fcSSTbfc. £ C^IIvIfJU-fiV (lOiL) ^iJDA^ftB . 
Lfc5F8»£*RU I^IX^V-yX^H-fJl/ (1:1) TSfe#lT,"« 
MtiLTM^ft (0.1 9g) 

MS(ESI pos. )m/z:274([M+H] + ), 296([M+Na] + ), (ESI neg. )m/z:272([M-H]-), 308( 
15 [M+CL]-). 

(2S, 4S) -2-^7/-4-7;^n-l-[[ (3S) -7-tHD^> 
-1, 2, 3, 4-T-S5tHD-f V^/U>-3— <^]*^*rJW]t:PUS? 

20 (1) (2S, 4S) -1-[(3S) -2- (tert-^^^jl^XjW -7 
-hHo^>-l, 2, 3, 4 - r h 5 1 FD-f y+y 'J > - 3 JWAM- 
)V- 2 - *s7 J - 4 - 7)V*U tr p U v 5 >CD£j$ 

HJg^Jl (3) t^©^^T, (2S, 4S) -2— >7/-4-7;^Pfcf 
PU5?>ffl88[ (1.54g) t (3S) -2- (tert-7*h^v^;i/^x;i/) -7- 

25 fcFP*$/-l, 2, 3, 4-fh7tHD^fV+;U>-3-AM>i (3. 
OOg) «fc!9, &&7*;t'77*<hLTgjgft;'&#f (2. 8Ig) 
MS(ESI pos.)m/z:412([M+Na] + ), (ESI neg. )i/z:388([M-H]-). 

(2) (2S, 4S) -2-y7/-4-7Mn-l-[[(3S) -7-hl^D 
*->-l, 2, 3, 4-xh7hKP-r U>-3— f /M*;WSx;M En 
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nffiM4 5 (2) tmm<D%$tr, (2S, 4S)-1-[(3S) -2- (te 
rt-7h*;>2Ul/#-JW -7-kHn*5/-l. 2, 3, 4-f h^hh'D'f 

v*/ u >- 3 — f ;w ji^- 2 —>7 / - 4 - 7)V*n trn u s?> (0. 3 

5 Og) ^SMfi^^TMrt^ (0.1 2g) zmc 

MSOESI pos.)m/z:290([M+H] + ),312([M+Na] + ), (ESI Beg. )m/z:288([M-H]-) > 324( 
[M+CL]-). 
»^!l4 7 

(2S, 4S) -2->7/-4-7MD-l-[[ (3S) -7-*h^>- 

10 1, 2, 3, Kn-f v*;v>-3—*u\>]*)\'-$~M}Zuv>>> 

(1) (2S, 4S) -1-[(3S) -2- (.tevt-7h*i'tl)\'tf-)V) -7 

-*h=^>-i, 2, 3, 4— xh5kHa-rv+yu>-3-<;w*;^^ 

-2-y7;-4- y)V* a tf a U 
15 (2 S, 4S) -l-[ (3 S) -2- (tert-^h^^*JUfc;W -7-k 
HD^v'-l, 2, 3, 4-xh^bKP-1 > V=^> M J>-3-'f.;H^;i/**-^- 
2-v'T/-4-7;i/^-ntfDUv > > (0. 63g) £N, N-S^jWW^ATS H 
(5mL) &54t*?-)V (0. 15mL) £<fctf|*^# U £A (0. 25g) £iO;i 

20 . 5 umm^mm, mm^m^m± h u's ^mm^^mimt± h u ^atk^ 
bfe. ^^^vyDtr;vx-^;^iife#L^fiiis&*tLT^^tj (o. 

42g) 

MS (BS I pos. ) m/z : 426 ( [M+Na] + ) , (ESI neg )m/z : 402 ( [M-H] ") . 
25 (2) (2S, 4S) -2->-7y-4-7;i/^n-l-[[ (3S) -7-*h* 

s/-i. 2, 3, 4— f h7tHD-fv+/u>-3- oWAJW^wtrnu 

«#]4 5 (2) t^O^T, (2S, 4S) -l-[ (3S) -2- (te 
rt-^h^^^x;!/) -7-*h^>-l, 2, 3, 4-^h^tHn-TV 
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*y u y- 3 — f 2 —>tv - 4 -yjvtu tin u s» (0. 30g 

. ) 3&>S««ft»*tl/TWMl:^W (0. 12g) 

MS (ESI pos. )m/z:304([M+H] + ), 326([M+Na] + ), (ESI neg. )m/z:338([M+CL]-). 

mums 

5 (2S, 4S) -l-[ (3S) -7-75;W-JMh^>-l, 2, 3, 

(1) (2S, 4S) -l-C (3S) -2- (tert-^h*5/*;u#n;W -7 

-7S;*^*^^-1, 2, 3, 4-fh7k KnKV^ >J>-3 

*Jfi«4 7 (1) tW«KZ>*ftT?» (2S, 4S) -l-[ (3S) -2- (te 
rt-^h^^;PsK-;i/) -7-hKP^-l, 2, 3, 4-fh7kh*n^ 

u >- 3 — r ;w*;M*=yv- 2 —>tv - 4 -7)V*u \iu >j (0. 6 

Og) t^o^T-khTSH (0.32g) ^6*fe»*iLT«BflS'&* (0. 55g) £ 

15 

MS (ESI pos.)m/z:469([M+Na] + ) 1 (ESI neg ) a/2 : 445 ( QUO"). ' 

(2) (2S, 4S) -l-[ (3 S) -7-7S./%)V#-)V*h*>'-l, 2 
, 3, 4-xh7tHD'Ty^y U>-3 — f;W*M-;W-2->'7>'-4- 

a'Vf n u 5? 

20 (2 S, 4S) -1 -[ (3 S) -2- (te«-^h*^*A*=JW -7-7 

2, 3, 4-5 L h9kHO-fV^y U>-3— 1 
)V\ fjJUXzJU- 2 -*>7/ - 4 - 7)V*nVn U (0. 30g) *B«x^ (l 
2mL) till, 4MSI (ftKx^MKS, l2mL) SMcfcTft]*.,' 

&n*m#i/fc. »«x^;w (121L) *mx, m&hi£xmti*w&. tix 

25 .5^ft#L«&»*£#fCo fte>ftfcig&*£X*y-;i/ (5mL) teSWU M 

•r 1 mmm htdst. mm> x* > t hxmmi^m (o. 21 

g) 

MS (ESI pos. )m/z:347(QU+H] + )» 369 (CM+Na] + ), (ESI neg. )m/z:345(Qi-H]-), 381 ( 
DI+CL]-). 
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(2S, 4S) -2-i VrS-\-l (3S) -6, 7-5>*Mr3/-l, 2, 3 
,4-fh7tHD<V^/U>-3 — <M %)\stf~)V- 4 -7)V*U tfD U 5* 

5 (1) (3S) -2- (tert-^h^->*;U^-;W -6, 7->>*b*v'-l, 
2, 3, 4 — r h7th*0-TV^/ y >- 3-j&;M*>»0*ja 

(3S) -6, 7-5?*h*5'-l, 2, 3, 4-rh7kFP-fV*/U>' 
-3-^;^>mp-h^X>X;^>^ (0. 50g) £xh7k Fd:75> (6 

mL) izmnh, mQ&m7m±hvv&7mwi (3idl) ^ia-eiiDA, fg^&< 

(0. 31mL) SJn*&«, ^<f)#llifiTl»bL IMttKAICFtt (5 
mL) *J;r«M«©4tflS^hU»>A*3D*» l»x5WT«lttl/fc. fSfflS^ 

15 M*^bTtlM (0.38g) 

MS(ESI pos. )m/z:360([M+Na] + ), (ESI neg.)m/z:336([M-H] - ). 

(2) (2S, 4S) (3 S) -2- (tert-^h^v-*;^-^) -6 

, 7-5?* MPS'- 1. 2, 3, 4-xh7bh*n-rv^/u>-3— OWflJP- 
2-->T7-4- 7iI/tOK D U 5?>®*rt 
20 (3) fcW«©*j*T, (2S, 4S) -2—>7y-4-7JW*atf 

niJ^MI (0.15g) t (3S) -2- (tert-^h^">*^x;i/) -6, 

7 -vt h ^-i t 2> 3, 4 -x h ^ t Kn-f v^y u >- 3 -^;i/*>m 

(0.34g) cfcD, «Hfi»*tl/T«iflS^* (0.34g) 
MS (ESI pos.-)m/z:456([M+Na] + )o 
25 (3) (2S, 4S) -2-v'7/-l-[ (3 S) -6, 7 -5?* h^- 1 , 

2, 3, 4— ^h7bHn-ry^/u>-3— <;w*;^x;u-4-7;i/^Ptr 

H»J4 5 (2) tmm<D^m-V, (2S, 4S) (3S) -2- (te 

rt-:?h^->#;U#x;W -6, 7-v^h*~>-l, 2, 3, 4-r-h7fcF 

63 



WO 02/38541 PCT/JP01/09818 



o-f V *J U >- 3 -- f ;M 2~=yyj- 4 -7 ;i^p t?p u >>> 

(0.30g) *>&8Bj|fi©*fcbTSSfb£« (0.20g) 
MS (ESI pos.)m/z:334([M+H3 + ), 356([M+Na] + ) > (ESI neg. )m/z:368([M+CL]-)o 
«0il5O ; 

5 (2S, 4S)-1-[[(2S, 3R) -2-7$y-3-^>^;^;^^v]7 , * 
y -i M ~ 2 -is? J - 4 - 7;k*-p tfP U $>>ttK*®fc/fc 
(1) (2S, 4S) -l-[[ (2S, 3R) -2- (tert-^ h*^*^#=;W 
75. J) - 3 - ^ ->] ^ 7 ;W - 2 - v' 7 7 - 4 - 7 P fcf P U 

10 &2&0!ll (3) iH»0*aT, (2S, 4S) -2-^7/-4-7;^ntf 
n'J^VMI (0. 30s) fc[ (2S, 3R) -2- (tert-^ h^*;^-^ 
75 J) -Z-1>Vm*rSA7*9>Wi (0. 62g) «fc!K M7 ; E;i/77Xt 
lt«^l (0.81g) . 

MSOBSI pos. )m/z:406([M+H] + ), 428 ( [M+Na] + ) , (ESI neg.)m/z:404([M-H]-) o 
15 (2) (2 S, 4S) (2S, 3R) - 2-7S7- 3 —*>$W**5' 

] 7* j -f ;n - 2 - >>7 / - 4 - 7)varu tr n u >mM&©-&/& 

^S6^J4 8' (2) tR|»©^anf, (2S, 4S) (2S, 3 R) -2 

- (tert-^h+e/*;wfc;i/7$y) -3-^>s?;p^>']^y^;w-2 

— >7y-4-7;P^DlfPU^> (0.49g) *>6Hfi»*tUT«jB-ftS-&«j| (0 
20 . 34g) 

MS (ESI pos.)m/z:306([M+H] + ) > 328([M+Na] + ) 1 (ESI neg. )m/z:340([M+CL]-) e 

sums 1 

(2S, 4S) -2-zs7y-4-7)V*U-l-U (2S) -KPU5»-2 
-<i)V\% frifr-M Y. a U >*£®H©£j& 
25 (1) (2S, 4S) -2- (7$./%)l>$=.)V) -l-[ (2S) -1- (te 

r t - 7 h * tr p u *7 > - 2 - -f ;w * ;u tfzi/w- 4 - 7 p k □ 

MMl (3) £R8S©#8sT?, (2S, 4S) -2-7S/^;i/^~Jl/-4- 
7^:*Pt?PU'7>i£g& (0.50g) £ (2S) -1- (tert-7h*^7;M?- 
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&m (0.88g) 

MS(ESI pos.)m/z:352([M+Na] + ), (ESI neg.)m/z:328([M-H3~). 

(2) (2S, 4S) -l-[ (2S) -1- (tert-^h^^;^-;W tf 
5 D D i>>- 2 — <;W#;W?-;W- 2-1/7 J- 4-7)V*U tf o u ~7><D£j& 

#E»m 1 (3) iTOO^&T, (2S, 4S) -2- (75y*/Mfcyw 
-l-C (2S) -l- (tert-^h^^;^r;i/) trau s;>-2— f;W* 
;^-;V-4-7;^ntTDU> J > (o.sog) .to, &&@#i:LTgg{t£$ ( 

0. 65g) £#fc 0 
10 MS (ESI pos.)m/z:334(CM+Na] + )o 

(3) (2S, 4S) -2-i/7;-4-7Jl/tD-l-[[(2S) -KnU5? 

>- 2 —r;w*;^-;w tfpu s>>*nwra>*jfc 

(2S, 4S) - l-C (2S) -1- (tert-^h^jb/WtoW tTn'Jv 5 
>-2— fM*JW?— ;i/-2-*>7y-4-7;^ntfnu> ? > (0.66g) 

15 x^x-x;v (lomL) m mm &**v>®%i* ibbl) stra^x, 

aaiT 3. 5 PtM^tfc. »»fc«sufctk ^tic^y^DHjvx-f^ (i 

<0. 53s) 

MS(ESI pos.)m/z:212([M+H3 + ), 234([M+Na] + ), (ESI neg. )m/z:246([M+CL]-). 

20 mmm 5 2 

(2 s, 4S) -l-c (c i 8-2-7s;-^n^>-i-' 

(1) (2S, 4S) - 1 — E (cis- 2- (tert-7h^">*;Wfc;V7^y) - 

i/9 p >- 1 —r ;W * ;p#x ;w - 2 - i/7 / - 4 - 7;i/*n if o u 9 > 

"25 

HJgflli (3) £H8©#Sre, (2S, 4S) -2-->7y-4-7;^atia 

U i?>fflk& (0. 30g) tcis-2- (tert-7* h^^V^X^S 7) -*>7 

p^>^>- 1 -*;i/#>K (0. 50 g ) ;fc&fcfca^«*->y#y;v#7A*ti 

7h^77^ (JRH**SE;^U->:RKx5 1 ;i/=4 : 1-3 : 2) T?##U 
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tt*ttJfc£**fi»* (0.25g), Sffitt^SJlfi©* (0.27g) tUT«^ 

Mttfifca- ; TLC, Rf=0. 17 (JBn&# ; : B«x^;i/« 1 

: 1)> MS OESI pos.)i/z:348([M+Na] + ), (ESI neg. )m/z:324([M-H]*). 
5 WffittJ*# ; isVft¥)\> TLC, Rf=0. 10 (SMM ; ^**> : i^mx5 L ;V= 1 
• : 1), MS (ESI pos.)i/z:348([M+Na] + ), (ESI neg. )m/z:324([M-H]-). 

(2) (2S, 4S) - 1 -[ (c i s - 2-757 -->#n^>^>- l-^OV 
) -2-->7y- 4-7)V*u fcfo U ^>«IK4&0^ 

&ffl0l4 8 (2) i^O^ST, 1 (1) T#e>n^{£«CD ( 

10 2S, 4S) -l-[ (cis-2- (tert-7>^>*;^-;i/75/) -v^d 
^>^>- 1 ~<)V) ^;i/7}s-;v]-2-*>7y-4-7;V^-DtfaU> ? > (0. l 

Og) ^6#llfi»*a:bT«li'fb'&« (0.060g) 

MS(ESI pos. )i/z:226([M+H] + ), 248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-)c 
HJS09 5 3 

15 (2S, 4S) (c i s - 2 - 75 ; n^>^ >- 1 --f ;W f3)V 

- 2 - ~>7 / - 4 - 7)V*U M U U V >tmM<D&j& 

IM4 8 (2) mum Bi (n T#&nfc**tt© ( 

2S, 4S) - 1 -[ (cis-2- (\eT\-7h*zsl3)Vtf-)V7S.S) -v^D 

r/w *^n;w-2-^7/-4-7;v*nt:DU^> (o. i 

20 Og) bT«fift;£«l (0.067g) 

MS (ESI pos. )m/z:226([M+H] + ), 248 ( [M+Na] + ) , (ESI neg. )m/z:260(Q8+CL]-)o 
WJ5 4 

(2s, 4s) .-2- (75y^;u^~;u) - 1 - (tert-T^v'ft^x;!/ 

25 ##^J3-e#f>n^c (2S, 4R) -2- (75 y%)Vtf-)V) -1- (tert 

-4-fc Ha^v-tfPU^> (2. Og). S^n'D^> 
(20mL) CISU FM7-fX-7th>itW (-78tJ), 5^1^75 
/fifeUHJTJl'tUF (2.3mL) SSHFLfc. i})o<5Sffi*t#ilU 6l$l8!flE 

66 



WO 02/38541 



PCT/JP01/09818 



;i/=4 : 1-1 : 5) T««U *fiH#ibT*«fc£tt (SOOng) 
5 MSCESI pos. )m/z:255([M+Na] + ), (ESI neg. )m/z:231 (Bl-ffl - ). 













at£tt 


1 


ESI 


[M+H] + 


C,, H 19 FN, 0 


228.1512 


228.1508 


3 


ESI 


[M+H] + 


On H 19 FN, 0 

ii iy s 


228.1512 


228.1518 


4 


ESI 


[M+H] + 


C M H 18 F N 6 0 3 


337.1424 


337.1440 


5 


ESI 


[M+H] + 


C 15 H 18 FN, 0 


317.1526 


317.1536 


6 


ESI 


[M+H] + 


Ci2 Hoo Ng 0 2 


240.1712 


240.1723 


7 


ESI 


[M+H] + 


C 12 H22 N s 0 2 


241.1712 


240.1712 


8 


ESI 


[M+H] + 


C u Ha, N 3 0 2 


226.1556 


226.1570 


9 


ESI 


[M+H] + 


C u N 8 0 2 


226.1556 


226.1565 


10 


ESI 


[M+H] + 


C„ H M CI N 3 0 


244.1217 


244.1231 


11 


ESI 


[M+H] + 


C u H 18 N s 0 2 


224.1399 


224.1381 


12 


ESI 


[M+H] + 


C lt H 20 N s 0 2 


226.1556 


226.1545 


13 


ESI 


[M+H] + 


C n H 19 FN, 0 


228.1512 


228.1525 


14 


El 


[M] + 


C u H w F 2 N 3 0 


245.1340 


245.1353 


15 


El 


CM] + 


C 10 H 18 F N s 0 


213.1277 


213.1284 


16 


El 


[M] + 


C 10 H M F N 3 0 2 


229.1227 


229.1232 


17 


El 


[M] + 


C u H 18 FN, O 


227.1434 


227.1455 


19 


El 


[M] + 


C„ H 18 F N 3 0 


227.1434 


227.1438 


21 


ESI 


[M+H] + 


C„ H 19 F N 3 0 


228.1512 


228.1521 


22 


El 


[M] + 1 


C 10 H 16 F N s 0 


213.1277 


213.1297 


23 


ESI 


[M+H] + 


C M H 1B F N a 0 


2121199 


212.1208 


24 


ESI 


[M+H] + 


Cn H 17 F N 8 0 


226.1356 


226.1352 


25 


, _ ESI 


[M+H] + 


C u H M F Ns 0 


240.1512 


240.1499 


26 


ESI 


[M+H] + 


C„ H 21 F N s 0 2 


270.1618 


270.1621 


27 


ESI 


[M+H] + 


C 18 H M F N s 0 2 


272.1774 


2721785 


28 


El 


[M] + 


C„ H M F N 8 0 


281.1903 


281.1911 


29 


El 


[M] + 


C„ H,, F N s 0 3 


335.1645 


335.1670 


30 


ESI 


[M+H] + 


C„ Hs, F N 3 0 2 


258.1618 


258.1603 


31 


ESI 


[M+H] + 


C u H M F N a 0 2 


244.1461 


244.1449 
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32 


El 


[M] + 


C 17 E u F N 3 0 


305.1903 


305.1913 


33 


ESI 


[M+H] + 


C 17 Eg F N 8 0 2 


322.1931 


322.1913 


34 


ESI 


[M+Hl* 


C 17 H 9R F No 0* 


322.1931 


322.1949 


35 

WW 


ESI 


[M+H] + 


C 1fl H„ F No 0« 

^18 27 3 2 


336.2087 


336.2101 


36 


ESI 


[M+H] + 


C,r H 9J! FN, 0 


306.1982 


306.1973 


o / 


El 


L ,V| J 


C„ H,, CI F N K 0 


3251106 

W.WW**1 1 WW 


325.1112 


oo 


Fl 




C,, H, 0 FN, 0' 


291 1495 

£>W 1*1 • WW 


291.1503 


OS? 


pel 


TM+Hl + 


C. F N„ 0« 

^15 •'"^O A AX € ^2 


335 1 632 

WWW* 1 UVfc 


335 1 638 

ww* i ww^w 


/in 

4U 


PI 

CI 


Li vi j 


n H F N o 


053 1590 

.C.WW. 1 WWW 


253 1 605 

£»WWa I WWW 


41 


CI 
CI 


Livij 


fl H F N O, 


446 2329 


446 2328 


4*£ 


PI 
CI 


LIVIJ 


fl TT F N O 


376 1911 

w I w. Ivl 1 


376 1930 

W / Wa 1 WWW 


4o 


col 




fl TT F M O 


9/19 1669 

ctL. 1 WWW 


242 1 686 

£~~TC. I WWW 


44 


col 




^13 I1 28 r iN S ^2 


919 1774 


272 1793 

t- 1 1 # WW 


45 

"TV 


ESI 


[M+H] + 


C 1K H 17 F No 0 


274.1356 


274.1339 


46 


ESI 


[M+H] + 


C» H„ F N 9 0 2 


290.1305 


290.1304 


47 


ESI 


[M+H] + 


C, H 19 F N s 0 2 


304.1461 


304.1456 


48 


ESI 


[M+H] + 


C„ H 20 F N 4 O s 


347.1519 


347.1527 


49 


ESI 


[M+H] + 


C„ H 21 F N s 0 8 


334.1567 


334.1566 


50 


ESI 


[M+H] + 


C ie H 21 F N 3 0 2 


306.1618 


306.1615 


51 


El 


[M] + 


C M H u FNjO 


211.1121 


211.1129 


52 


ESI 


[M+H] + 


C in H 17 F N s 0 


226.1356 


226.1355 


53 


ESI 


[M+H] + 


C„ H w FN s O 


226.1356 


226.1359 



5 ^^S^W^^-iflV (D P P I V) SttlBSgtlftftD i a b e t e s 
, 47> 7 6 4-76 9, 1 9 9 8 fcJ*«Sn&#j*K:«'3Tfr -sfc. 5?^^ 

»*lC*DW«Ufc.»*S««9 6WJS^V-hSffiVV, 2 5mM HEPE 
14 0 mM NaCl, 1%BSA> pH7. S^feJ^SlRflftt+TfTofc. 
10 10 0/iM Gly-Pro-4-^J^'7'JJV-7-75H(^5 i W 
MS) 25|il, 1 3 3 mM ^bT^i/t7AM7 . 5 n K 

|5/xl SSfcU #V*T±fEi^®i£T- 1/10 0 ftFfc*RwfcJlll« 12. 5 m 
1 ZtQZ.t£o MT?2P*"WRJfi:*^fc^ 2 5*m*8tt 5 0 ai 1 
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-(1 4 2 0 ARVOTM Mu 1 t i label Counter;Walla 

fee fflkfc&mtl 0 0 0Wi|(D^fJ^7^'>FMSU i 

(IC so te) £l?ffil,fc. 

(%) =A-rBXl 0 0 

imXMtLX, WHF (WO 9 5/1 5 3 0 9) IE«c©l-[ (2S, 3 S) - 

2-7a/-3-^5 l ;u^>^y-r;w-2- (s) -s/y/hrnus^Hj?^ 

tf*nBffl«fc «fc£$A), RtflM* (WO 9 8/1 9 9 9 8XteUS 601115 

5) um<oi-[2-[ (5-j/tv t:u5?>-2— f;w 7sy]x^T5y] 
T.-fe9 1 ;i/-2- (s) -S'yytfnu^^EBlffi-CfcfcftB) sjaufc. 

£ £T?8H3i ©if lfoWB» 6 n. -gtlfc DPP ]V|fl£j£tt£*rr 5 H t #q*88$ ft 
*1 



DPPlVBtfStt (IC 60 flU nM) 



{b^A 


1. 5 


HJS^i l <Dik&® 


0. 6 


mmm 1 5 


0. 7 


$mm 1 7 ©fc^ 


0. 6 




5. 5 


mm 5 ©^^^ 


1. 1 




2. 9 


*)t0|2 6®4HMIl 


3. 3 
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tt»Sfe*WHJ:DI6A$ , &fcwistar*5yh (*t, SI^) SfflK 1 
<Dfc£«b43J:lWt£*A©;M&tt <*n*tt»«**fflV>T*A?U lmg/m 
l*aSK*P«Ufc) £lmg/kg (lil/kg) TilP&4L&, : 

5 5#, io^, i5^» 3o#\ imm, 2mfflmzm&m&Q 

0. 2ml fclP&U jt^lift<Djhll*imfcbfc. 

>xA5t*##n£ (LC/MS/MS) fcJ:Daijei/fc. T^t)^, «50/i 
1 £7-feh-HJ;V2 0.0 m 1 fttt*.Tit#U I-L«0±}l^^^nY h 

10 ^7 7taXt&. #5 Ate CAPCEL PAK C18 UG120 5Mm (*£ 1 5 0mm> E@ 
2m) <0%>©MV>&. JSIttttti 10mM MT^-^AzK^- 9 0 %7il b 
-hU;V7jc^S (1 : 9) JHft£ftV>fc. MS/MSfc#teOVvcWU Sciex AP 
13000 LC/MS/MS System (Perkin Elmer Sciex) £&fflU -f *>fl5iicfcJ4E S I 
SJSH, ^n^U>^i:bT«iEi'^>, SRM C/WJ— 

15 H-^ — r#» TfW^bfc. $D6$I 1 m/z 228. 0 m 

/z 86. 0, ft^WAtt-tn-^tl m/z 210. 1 £<fctf m/z 86. 0 Sfg^iLfc. 

^JS^J 1 tM^ft'&ttAO-tn J: D %>* < , tf □ U V> > 

miz 7 yltiXtS C i lc«fc 0 Jillt1'«§E3B*rt± , r* £ t*«»B*n&. 
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2 *mWS&*k0toM+9& 





mmoMm^mS. : 3M£ (ng/ml) 


5# 


10# 


15ft 


30 # 


lHIH 


2 mm 




15 7 


3 7 2 


348 


1 9 5 


2 4 


5 


<b^A 


12 2 


14 6 


1 1 3 


2 8 


6 


2 



(m«2^J©¥^) 



' tii£#!] 3 [Zucker fatty 5s/bTOgn«fiHJtt»'(0GTT) fc&ttSv^y 

Zucker fatty hT£>OGTTHD iabetologi a, 42,132 
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4-1331, 1999 \zmmzntzijm^izi,Tft?tzo nmyt i om 

|fe<Z)2£tt Zucker fatty (S#?*-;i^ ♦ U/t-tt) *1 6WfflJIMai 

#tco IS^H^MfcA/t U >fflgL;fc£jMf (Drumraond Scient 
5 i f i ctfcH) TIgjgilJ»'=>ML£. «Bfc£«ttH#*fl>^#E7K Ofe 

*»*a»«**n#«a#i/fc. i g/kg#a©*sB**«#iyttB**e 

&ff L , tt»ft-&«X^ftltffl*iS:^ 5 3 0 2ml/kg #«<Z)^gT 

10 Mai^CM'J> 3 0 0 0 rpm, 1 5#|HJ 

, 4"CT73S4j^»U, Jh*SI3iRUTBl'6tea[«Sbfc.- 
tt&ttttOjfiLtfttt (mg/d 1) te^lo-x Cl^h^n- («M^X 

s&at) b , s 6 o ^*T©^jfii^©jiiitifi*> e> surra 

Kmin-mg/dl) *JHmtfc. Gfcfc'U 0#©jfiLSHl£ LTfSIfclB&iu* 

3 \z7jkvtc. mam i o^«MffifcjfiiaHi©Ji#*«i«ufc. 

(p<0. 0 5) 



&3 





TOffi±S.E. Onin-mg/dl) 


n» i 


15545±765 - 
1 3 2 4 8±6 1 9 
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♦aWKiDflBlfc^^y^^^—tf I V (DPPIV) EiHSttft^rrs 
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a (1) 



5 




10 K»f», RH^D^r^f, Kit 1 ~ 5 ©7;^^ v'SXOTt 1 

5 cD7Ji/=i^->a£x«R*» i~5 ©r^ra****** x«r ^tfR 8 **- 

KUKXft 1 ~ 5 ©7;P*U x>»£^J&U 
15 R 8 3SLl^R 4 tt*n*n**«^ ADy^f, *MS> ^&1~5©7;W 
3*5/*XW*«ft 1 ~ 5 ©T^MtftwrJ*. X&R 3 &tf R 4 #— 8t£ftc> 

1 ~ 5 CD7;^ u ^>«&^J&U 
20 YliS-CR 5 R 8 -[^, R^l^R^iW-XttJIfeoTTKJlWl^jAn^ 

£nTfc«fc^7x-;i/g, wj;i/S> -f>HUJus, -nhr 11 (^*r 

NHR 12 {5£+R ia «zK*«rafi- (CH 2 ) m -R 13 (a*m»SE»l~5 

i ~ 5 ©»R7; wus^l < tt^>5W5**T) * e> fc*8«k o s«n 
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>?>w^ 7mm,. tiM^»vm, 75. ;m. 7s.y^)vt^^mRzsmm^. 

5 XSS-CR ? R 8 -CR 8 R 10 - R 7 , R 8 , R'WR 1 

*zs7)\<*m, ti)vt^»vm. *)W?vm, %miki~s07)v*)if* 
if7-^m, mm^nxh^y^^m, <s.?W)vm> -okujp 

— NHR 11 (^R n ft*», fI$nTfe<k^7xZM, 
#-)m*7ikt)s — CONHR 12 {a+R ls tt**fl(TOtt- (CH 2 ) m -R 

- O R 1 4 R 1 4 te£*fii& 1-5 <Dm®.7) WVSS L < «^ 

15 ) ^e>^^a:D5i^ns-^±©aTM^nT%j:v^mmi~i o©7 
<Dm^7)v*)\<mat®m®. 1-5 (D^T^n^v-s^ e&sgM: D»*ns 

-^&±<Dmx&m%nxh£^fcm$k3~8(D>'!7U7fr*r)im ; An^*>M 
20 ^F, 7mm, %)V^ : y)Vm, 75.S&, 7S/#;i/fc;i/S, £*Hgfcl~5© 

mvt7)i*)vm-Rztmmik 1 - 5 ©g^^^a^ftsiM; vmtnz- 
?&±<Dmxw&i$nTh£^mm%L4~8<Di/2u7)\'ir-)\'m ad^>i 
^> 7mm, *)v#* : s)im, 7$;m, 7sy#;i^-;i^ 

25 ^±©STmm^nTfe<tV^^5~l OOk'^n/JWH ; 

?>m?, 7mm, tDi^^vm, 7$;m, 7^^^M-)im, mmmi 
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m^nxh^y ^5^/u;i/S, •< >fujvs, -nh 

-CONHR 12 {^R 12 «7KmJITX«- (CH 2 ) m -R 13 (5£*m 

^;*R 14 «^^ 1-5 <Dmft7)V*)i&gv< «^>v;vs^^l-) fr£>&£ 

10 ^=tDM«n^.-^^±©ST'gm$nTfej;V^^l~l 0<D7;M^g£ 
, 75 i$|[l-5«7^J!/iW-OR 15 (^R ls «^|gcl 

2. 5£ (1) t&^TRMSAO^I^ 7jc^S> ^icl~5 07^3^ 

->Sx«nm^ci~5cD7;v^r;vs^L, r 2 , R 3 WR 4 ^n^n7jc^ii 

20 ADDICT, 7jc^*, 1 ~ 5 <D7JVn^y$XHM 1 ~ 5 (D7 

3. (1) ^ViTR^^yPgH^XH^ll^Tfe-SM^IBB^lX 
.25 4. 3£ (1) Ki:fel>T R^^y^M^T&l^ R 2 ^7K^iITT^^it^© 

5. 5£ (1) fc&wrR J 3&S7 ? SHOT'S 0, R 2 , R 3 S.^R 4 ^7Ki^T' 
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6. 5£ (2) 



5 




CN 



y^-cr 6 r 6 -[^, RSRitR^m-xumteiTTummT ; Any 

snxfe^v^x-;^ -f5^/0;«, <>ku;v», -nhr 11 c^r 
ii tt**i8C^ mmnxh^y^v^ mm^nx%^^)^)vm, te 

rt- y h*<>*;WfcyWE£L < tt^^^m^M-Mtst) . - c o 

15 NHR 12 {^R 12 «^MTX«- (CH 2 ). m -R 13 (OTmteg^ 1 ~ 5 

. «^>S?;i/**^#;W*-;i/*£^T) »Kl-OR 14 (5£#R 14 te^ 

m$k 1 ~ 5 ©1^7;WHtU< te^>^»£^T) &&3il<i; «9 M&n' 
£-o&±0gT'M&£ftT%<fcV^fiiic 1-10 ®7;^JI/S ; %L<W\n 

20 y >«m tK&s, %)i$*z/)i>m. r i= y r s. / #;i/fc;us&<«^§& 

XK-CR 7 R 8 -CR 9 R 10 - R 7 , R 8 , R 9 %.Z*R 10 tem-X\*g 

te-DTTHmm? ; /wtfym? ; /Noy'^If, tKM, b£*$c l ~ 5 ©t: Hp 
25 =^y7MM, *JV^->m ^iCl-SOT^;^^ 

—NHR 11 (a+R^fcfckifiM^ g&$tlT<b«fcV\7xz:;i/g, fi&£n 
fc^^T), -CONHR 12 {^R^&MfM^Xte- (CH 2 ) m -R 
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- o r 1 4 r 1 4 i - 5 ©««7; wwaf l < >$w**a*-r 
5 ;u*;i^£^-r*>\ xsR 7 iR 9 «^rs^]i^t-^^oT> ;\u¥> 

©K^JWi^fttflft** i~5 o««7Ji'3 <=>&3i*<fc flittfns 
-o^ji©»-eam$nT i b«j;v^^3~8G5v'i'D7;wvs ; ap$*>m 
^> *;w?*^^afc 7s;s> 75y*;wfc;ME» 1 ~ 5 © 
io *«mjHRi)tKii« i~5 ©««7;pa*s/ab^6a:*»J: oaan*- 

^±0*Tttm$nT%^V^^4~8^^D7;^-;VS ; AP^>JI 

««7;^;PSR0fft*8fc i - 5 *««7;va*v»*6ft«#J: oatfn*- 

^±0*-CflHft S tlT % J: Vift *» 5 ~ 1 0 O k* D 7 J WPS ;XW\U 

15 7a 7^y*;i/fcji/S> 

~ 5 <D&vt7)\'*)v&Rxtm&®. i~5 ©a^^n^r^s^s&ssitjaw: 
ns-'pRJbcoaiTflKjis nx t> <t v» ikm 5 - 1 0 © d 7;i^rx;vg£ 

z «#*bff ; xtiA o y >m^ imm, &*ft 1 - 5 © t h n * ->7;w* 
r 11 es+R^tt***^ m^nxh^yx^vm, n&snxt>«fcv>t! 

jRf), -CONHR 12 {^R l2 ^K^JITX«- (CH 2 ) m -R 13 (5£*m 
25 \m$k 1-5 £?*U R 1 •WtfCSMEP, ^ h^v^U^V^ X 

a+R 14 \zmmik 1 - 5 ©««7;^;i^b < fr'S>&3 
S±Datt*i*-^K-t©**^«fe ; 5nT%>«kv^*» i~io ©7;v*;wg£ 



76 



WO 02/38541 PCT/JPOl/09818 



Xtt YRtf Z m%TZ>%m%T t£*> fcfco X, ADy>gf, ?m& 

7. (i) xras (2) \z&^Tximm&¥T?&2>m$t<D&m%ir~6m 

8. 5$ (1) Xtt^ (2) teJ&VVTY*«-CH a -T!fc*»>ft©ttB»79lte 

9 . s$ ( l ) Xttst ( 2 ) fcfcv>T Z #t;Mtt£&tflft*&: l~5©kHn^> 

<Dfrmmvtx}mvt7)v*mT'$> & m&ammm s ekeis© ~>7 / e o u v 
15 io. a (i) x»5$; (2) te:fev>Tzan e r t-^;vs, ci-t pn* 

11. a (1) Xtt* (2) fc£V>TY#-.CR 5 R 6 - (3i+* R 6 *J***C 

12. ^ (1) XteS (2) ££V>TY^-CR 5 R 6 - (5£*> R 5 #tK^T 
&tK R 6 ^^3~6©^l!Sa«X«^7;i/^;i/Sl:ab^) T&D, Z#. 

*mm¥^&zmbmm%7m\zisffi<?)*/7s trn u $»«»#:*«:*©*¥ 

25 ftfctt&Stt**. 

13. 5£ (1) (2) fc*5V>TY#- CHECH (CH,) 2 ]-, -CH 
CC (CH 3 ) ,]-X»-CH[CH (CH 3 ) CH 2 CH 3 ]--e£D, Z##*JK 

^T*5Bfc£©«H£7£k:BB«©>'7y tfn US?>WI*xa:*o«*Wlc» 
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